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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce power 
consumption of an organic electro-luminescence display 
device. 

SOLUTION: Organic electro-luminescence elements, 
corresponding to each color of R, G, B, hold capacitance, 
etc., are arranged in an each cross point of data lines 
X1-X12 and scanning lines Y1-Y7 which are arranged in 
a grid shape, an organic EL display device is provided 
with a dataline drive circuit 40 and a scanning line drive 
circuit 30. The scanning line drive circuit 30 comprises a 
decoder 33. The device is provided with a sub-data line 
drive circuit 50 separately from the dataline drive circuit 
40. The sub-data drive circuit 50 comprises a decoder 
51 and a plurality of switching elements 52. One-end 
sides of the switching elements 52 are selectively 
connected only with the datalines X2, X5, X8, 
corresponding to the organic electro-luminescence 
elements capable of coloring green (G) among the 
datalines X1-X12. The other end sides of the switching 

elements 52 are connected with power source wiring 53 for supplying a character display 
voltage VCHR for coloring the organic electro-luminescence elements 52. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the electro-optic device characterized by being the electro-optic device equipped with the 
electro-optics component arranged corresponding to each intersection of two or more data lines and the 
scanning line which were wired in the shape of a grid, and said data line and said scanning line, and 
equipping independently the data-line drive circuit which can drive said data line, and said data-line 
drive circuit with the subdata-line drive circuit which can drive said data line. 

[Claim 2] The electro-optic device characterized by having connected said all data lines and connecting 
only the part of said data lines to said subdata-line drive circuit alternatively in an electro-optic device 
according to claim 1 in said data-line drive circuit. 

[Claim 3] The electro-optic device characterized by equipping either with a decoder at least in an 
electro-optic device according to claim 1 or 2 among said data-line drive circuit and said subdata-line 
drive circuit. 

[Claim 4] The electro-optic device characterized by either equipping either of claims 1-3 with the shift 
register at least in the electro-optic device of a publication among said data-line drive circuit and said 
subdata-line drive circuit. 

[Claim 5] The electro-optic device characterized by either equipping either of claims 1-4 with the latch 
circuit at least in the electro-optic device of a publication among said data-line drive circuit and said 
subdata-line drive circuit. 

[Claim 6] The electro-optic device characterized by either equipping either of claims 1-5 with the D/A 
converter circuit at least in the electro-optic device of a publication among said data-line drive circuit 
and said subdata-line drive circuit. 

[Claim 7] The electro-optic device characterized by connecting alternatively only the data line allotted to 
either of claims 1-6 by the specific region of a screen among said data lines in the electro-optic device of 
a publication in said subdata-line drive circuit. 

[Claim 8] The electro-optic device which the color display of has become possible by making into 1 
pixel 3 dots, said electro-optics component which red can color, said electro-optics component in which 
green coloring is possible, and said electro-optics component which can color blue, and is characterized 
by connecting alternatively only the data line corresponding to some colors of said three colors in said 
subdata-line drive circuit in an electro-optic device given in either of claims 1-7. 
[Claim 9] The electro-optic device which is the data line corresponding to said some of colors, and is 
characterized by connecting alternatively only the data line allotted to the specific region of a screen in 
an electro-optic device according to claim 8 in said subdata-line drive circuit. 
[Claim 10] The electro-optic device with which said subdata-line drive circuit is characterized by 
coming to be effective in an electro-optic device given in either of claims 1-9 when said data-line drive 
circuit becomes effective when the change-over has become possible between all dot display modes and 
a character display mode and said all dot display modes are chosen, and said character display mode is 
chosen. 

[Claim 1 1] It is the electro-optic device characterized by having equipped independently the scanning- 
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line drive circuit which can drive said scanning line, and said scanning-line drive circuit with the 
vertical-scanning line drive circuit which can drive said scanning line in the electro-optic device given in 
either of claims 1-10, having connected said all scanning lines to said scanning-line drive circuit, and 
connecting only the part of said scanning lines to said vertical-scanning line drive circuit alternatively. 
[Claim 12] The electro-optic device characterized by equipping either with a decoder at least in an 
electro-optic device according to claim 1 1 among said scanning-line drive circuit and said vertical- 
scanning line drive circuit. 

[Claim 13] The electro-optic device characterized by equipping either with a shift register at least in an 
electro-optic device according to claim 1 1 or 12 among said scanning-line drive circuit and said vertical- 
scanning line drive circuit. 

[Claim 14] The electro-optic device characterized by connecting alternatively only the scanning line 
allotted to either of claims 1 1-13 by the specific region of a screen among said scanning lines in the 
electro-optic device of a publication in said vertical-scanning line drive circuit. 

[Claim 15] The electro-optic device with which said subdata-line drive circuit and said vertical-scanning 
line circuit are characterized by coming to be effective in an electro-optic device given in either of 
claims 11-14 when said data-line drive circuit and a scanning-line drive circuit become effective when 
the change-over has become possible between all dot display modes and a character display mode and 
said all dot display modes are chosen, and said character display mode is chosen. 
[Claim 16] The electro-optic device characterized by reducing the number of gradation compared with 
the case where said all dot display modes are chosen in an electro-optic device according to claim 10 or 
15 when said character display mode is chosen. 

[Claim 17] The electro-optic device characterized by reducing frame frequency compared with the case 
where said all dot display modes are chosen when said character display mode is chosen as either of 
claims 10, 15, and 16 in the electro-optic device of a publication. 

[Claim 18] The electro-optic device characterized by enabling it to reset all pixels all at once when 
shifting to said character display mode from said all dot display modes in an electro-optic device given 
in either of claims 10, 15, 16, and 17. 

[Claim 19] The electro-optic device characterized by changing said data-line drive circuit and said 
subdata-line circuit, and driving said data line within the period which the scanning line for one screen 
drives in an electro-optic device given in either of claims 1-18. 

[Claim 20] It is the drive approach of the electro-optic device characterized by to be the drive approach 
of the electro-optic device equipped with the electro-optics component arranged corresponding to each 
intersection of two or more data lines and the scanning line which were wired in the shape of a grid, and 
said data line and said scanning line, and for the data-line drive circuit which can drive said data line, 
and said data-line drive circuit to change independently the subdata-line drive circuit which can drive 
said data line, and to drive said data line. 

[Claim 21] The drive approach of the electro-optic device characterized by having connected said all 
data lines and connecting only the part of said data lines to said subdata-line drive circuit alternatively in 
the drive approach of an electro-optic device according to claim 20 in said data-line drive circuit. 
[Claim 22] The drive approach of the electro-optic device characterized by equipping either with a 
decoder at least in the drive approach of an electro-optic device according to claim 20 or 21 among said 
data-line drive circuit and said subdata-line drive circuit. 

[Claim 23] The drive approach of the electro-optic device characterized by either equipping either of 
claims 20-22 with the shift register at least in the drive approach of the electro-optic device a publication 
among said data-line drive circuit and said subdata-line drive circuit. 

[Claim 24] The drive approach of the electro-optic device characterized by either equipping either of 
claims 20-23 with the latch circuit at least in the drive approach of the electro-optic device a publication 
among said data- line drive circuit and said subdata-line drive circuit. 

[Claim 25] The drive approach of the electro-optic device characterized by either equipping either of 
claims 20-24 with the D/A converter circuit at least in the drive approach of the electro-optic device a 
publication among said data-line drive circuit and said subdata-line drive circuit. 
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[Claim 26] The drive approach of the electro-optic device characterized by connecting alternatively only 
the data line allotted to either of claims 20-25 by the specific region of a screen among said data lines in 
the drive approach of the electro-optic device a publication in said subdata-line drive circuit. 
[Claim 27] In the drive approach of an electro-optic device given in either of claims 20-26 Color display 
has become possible by making into 1 pixel 3 dots, said electro-optics component which red can color, 
said electro-optics component in which green coloring is possible, and said electro-optics component 
which can color blue. The drive approach of the electro-optic device characterized by connecting 
alternatively only the data line corresponding to some colors of said three colors in said subdata-line 
drive circuit. 

[Claim 28] The drive approach of the electro-optic device which is the data line corresponding to said 
some of colors, and is characterized by connecting alternatively only the data line allotted to the specific 
region of a screen in the drive approach of an electro-optic device according to claim 27 in said subdata- 
line drive circuit. 

[Claim 29] The drive approach of an electro-optic device that said subdata-line drive circuit is 
characterized by coming to be effective in the drive approach of an electro-optic device given in either 
of claims 20-28 when said data- line drive circuit becomes effective when the change-over has become 
possible between all dot display modes and a character display mode and said all dot display modes are 
chosen, and said character display mode is chosen. 

[Claim 30] It is the drive approach of the electro-optic device which connects alternatively only the 
scanning-line drive circuit which can drive the scanning line concerned, and the part of said scanning 
lines by connecting said all scanning lines in the drive approach of an electro-optic device given in 
either of claims 20-29, and is characterized by for said scanning-line drive circuit to change 
independently the vertical-scanning line drive circuit which can drive a part of scanning lines concerned, 
and to drive said scanning line. 

[Claim 31] The drive approach of the electro-optic device characterized by equipping either with a 
decoder at least in the drive approach of an electro-optic device according to claim 30 among said 
scanning-line drive circuit and said vertical-scanning line drive circuit. 

[Claim 32] The drive approach of the electro-optic device characterized by equipping either with a shift 
register at least in the drive approach of an electro-optic device according to claim 30 or 31 among said 
scanning-line drive circuit and said vertical-scanning line drive circuit. 

[Claim 33] The drive approach of the electro-optic device characterized by connecting alternatively only 
the scanning line allotted to either of claims 30-32 by the specific region of a screen among said 
scanning lines in the drive approach of the electro-optic device a publication in said vertical-scanning 
line drive circuit. 

[Claim 34] In the drive approach of an electro-optic device given in either of claims 30-33 When the 
change-over has become possible between all dot display modes and a character display mode and said 
all dot display modes are chosen The drive approach of an electro-optic device that said subdata-line 
drive circuit and said vertical-scanning line circuit are characterized by coming to be effective when said 
data-line drive circuit and a scanning-line drive circuit become effective and said character display mode 
is chosen. 

[Claim 35] The drive approach of the electro-optic device characterized by reducing the number of 
gradation compared with the case where said all dot display modes are chosen in the drive approach of 
an electro-optic device according to claim 29 or 34 when said character display mode is chosen. 
[Claim 36] The drive approach of the electro-optic device characterized by reducing frame frequency 
compared with the case where said all dot display modes are chosen when said character display mode is 
chosen as either of claims 29, 34, and 35 in the drive approach of the electro-optic device a publication. 
[Claim 37] The drive approach of the electro-optic device characterized by enabling it to reset all pixels 
all at once when shifting to said character display mode from said all dot display modes in the drive 
approach of an electro-optic device given in either of claims 29, 34, 35, and 36. 

[Claim 38] The drive approach of the electro-optic device characterized by changing said data-line drive 
circuit and said subdata-line circuit, and driving said data line within the period which the scanning line 
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for one screen drives in the drive approach of an electro-optic device given in either of claims 20-37. 
[Claim 39] The organic electroluminescent element prepared corresponding to each intersection of two 
or more line writing direction wiring and two or more data lines which were arranged in the shape of a 
grid, and the said line writing direction wiring and the data line, In the organic electroluminescence 
display equipped with the data-line drive circuit which can drive said data line, and the line drive circuit 
which can drive said line writing direction wiring Apart from said data-line drive circuit, the subdata- 
line drive circuit for a data-line drive constituted including the decoder is prepared. In said data-line 
drive circuit The organic electroluminescence display characterized by having connected said all data 
lines and connecting only the part of said data lines to said subdata-line drive circuit alternatively. 
[Claim 40] The organic electroluminescent element prepared corresponding to each intersection of two 
or more line writing direction wiring and two or more data lines which were arranged in the shape of a 
grid, and the said line writing direction wiring and the data line, In the organic electroluminescence 
display equipped with the data-line drive circuit which can drive said data line, and the line drive circuit 
which can drive said line writing direction wiring Apart from said data-line drive circuit, the subdata- 
line drive circuit for a data-line drive constituted including the shift register is prepared. In said data-line 
drive circuit The organic electroluminescence display characterized by having connected said all data 
lines and connecting only the part of said data lines to said subdata-line drive circuit alternatively. 
[Claim 41] The organic electroluminescence display characterized by constituting said data- line drive 
circuit including a shift register in an organic electroluminescence display according to claim 39 or 40. 
[Claim 42] The organic electroluminescence display characterized by constituting said line drive circuit 
including a decoder in an organic electroluminescence display given in either of claims 39-41. 
[Claim 43] The organic electroluminescence display characterized by connecting alternatively only the 
data line allotted to either of claims 39-42 by the specific region of a screen among said data lines in the 
organic electroluminescence display of a publication in said subdata-line drive circuit. 
[Claim 44] The organic electroluminescence display which the color display of has become possible by 
making into 1 pixel 3 dots, said organic electroluminescent element which red can color, said organic 
electroluminescent element in which green coloring is possible, and said organic electroluminescent 
element which can color blue, and is characterized by connecting alternatively only the data line 
corresponding to some colors of said three colors in said subdata-line drive circuit in an organic 
electroluminescence display given in either of claims 39-43. 

[Claim 45] It is the organic electroluminescence display characterized by said some of colors being 
green in an organic electroluminescence display according to claim 44. 

[Claim 46] The organic electroluminescence display which is the data line corresponding to said some 
of colors, and is characterized by connecting alternatively only the data line allotted to the specific 
region of a screen in an organic electroluminescence display according to claim 44 or 45 in said subdata- 
line drive circuit. 

[Claim 47] The organic electroluminescence display with which said subdata-line drive circuit is 
characterized by coming to be effective in an organic electroluminescence display given in either of 
claims 39-46 when said data-line drive circuit becomes effective when the change-over has become 
possible between all dot display modes and a character display mode and said all dot display modes are 
chosen, and said character display mode is chosen. 

[Claim 48] The organic electroluminescence display characterized by having prepared the bypath drive 
circuit for a line writing direction wiring drive constituted including the decoder, having connected said 
all the line writing direction wiring to said line drive circuit, and connecting alternatively only the part of 
said line writing direction wiring to said bypath drive circuit apart from said line drive circuit in an 
organic electroluminescence display given in either of claims 39-46. 

[Claim 49] The organic electroluminescence display characterized by having prepared the bypath drive 
circuit for a line writing direction wiring drive constituted including the shift register, having connected 
said all the line writing direction wiring to said line drive circuit, and connecting alternatively only the 
part of said line writing direction wiring to said bypath drive circuit apart from said line drive circuit in 
an organic electroluminescence display given in either of claims 39-46. 
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[Claim 50] The organic electroluminescence display characterized by connecting alternatively to said 
bypath drive circuit only line writing direction wiring arranged on the specific region of a screen among 
said line writing direction wiring in an organic electroluminescence display according to claim 48 or 49. 
[Claim 51] The organic electroluminescence display with which said subdata-line drive circuit and said 
bypath drive circuit are characterized by coming to be effective in an organic electroluminescence 
display given in either of claims 49-50 when said data-line drive circuit and a line drive circuit become 
effective when the change-over has become possible between all dot display modes and a character 
display mode and said all dot display modes are chosen, and said character display mode is chosen. 
[Claim 52] The organic electroluminescence display characterized by reducing the number of gradation 
compared with the case where said all dot display modes are chosen in an organic electroluminescence 
display according to claim 47 or 51 when said character display mode is chosen. 
[Claim 53] The organic electroluminescence display characterized by reducing frame frequency 
compared with the case where said all dot display modes are chosen when said character display mode is 
chosen as claim 47, 51 **, and either of 52 in the organic electroluminescence display of a publication. 
[Claim 54] The organic electroluminescence display characterized by enabling it to reset all pixels all at 
once when shifting to said character display mode from said all dot display modes in an organic 
electroluminescence display given in either of claims 47, 51, 52, and 53. 

[Claim 55] The drive approach of the electro-optic device characterized by changing said data-line drive 
circuit and said subdata-line drive circuit within 1 horizontal-scanning period, and driving said data line 
in the drive approach of an electro-optic device according to claim 20 to 37. 
[Claim 56] Electronic equipment which is electronic equipment equipped with the display which 
displays data, and is characterized by using an electro-optic device given in either of claims 1-19, or an 
organic electroluminescence display given in either of claims 39-54 as said display. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] As for this invention, low-power-ization is especially attained by simple 
circuitry about an electro-optic device and its drive approach, the organic electroluminescence display 
using a component (electroluminescence), and the electronic equipment by which the list was equipped 
with the electro-optic device or the organic electroluminescence display. 
[0002] 

[Description of the Prior Art] As an electro-optic device which displays the data with which electronic 
equipment etc. is equipped, a liquid crystal display, an electrophoresis apparatus, an organic 
electroluminescence display, etc. are mentioned. The organic electroluminescence display is constituted 
using the organic electroluminescent element which is an electro-optics component, and drawing 16 is 
drawing showing the configuration of the conventional organic electroluminescence display 10. In 
addition, only the part about the four data lines XI -X4 and the two scanning lines Yl and Y2 is shown 
in drawing 16 among the organic electroluminescence displays 10. 

[0003] Namely, this organic electroluminescence display 10 Two or more data lines XI -X4 prolonged in 
the direction of a train, and two or more scanning lines Yl and Y2 prolonged in a line writing direction, 
It extends in parallel with the data lines XI -X4, and the edge has the common feeder 1 1 connected to the 
power source VDD, and the organic electroluminescent elements 12, --, 12 as the coloring section are 
formed corresponding to each intersection of the data lines XI -X4 and the scanning lines Yl and Y2. In 
this example, the organic electroluminescent element 12 which red (R) can color, the organic 
electroluminescent element 12 which can color green (G), and the organic electroluminescent element 
12 which can color blue (B) To G and its following data line X3, at the first data line XI at R and the 
following data line X2 B, The condition R is made for the following data line X4 to correspond to each 
data lines XI -X4 in order furthermore. One pixel P is constituted from 3 dots, the organic 
electroluminescent element 12 which the red who ranked with the line writing direction can color, the 
organic electroluminescent element 12 in which green coloring is possible, and the organic 
electroluminescent element 12 which can color blue. By this Color display is possible for this organic 
electroluminescence display 10. 

[0004] And while the cathode side of each organic electroluminescent element 12 is grounded, the hole- 
injection side is connected to the common feeder 1 1 through thin film MOS transistor (a PMOS 
transistor is called hereafter.) 13 of a P channel mold. Moreover, while between the gate of the PMOS 
transistor 13 and the corresponding data lines XI -X4 is connected through thin film MOS transistor (an 
NMOS transistor is called hereafter.) 14 of an N channel mold, retention volume 15 intervenes between 
the gate of the PMOS transistor 13, and the common feeder 11. Furthermore, the gate of the NMOS 
transistor 14 is connected to the corresponding scanning lines Yl and Y2. The so-called active-matrix 
type of display screen 20 is constituted by these organic electroluminescent element 12, the PMOS 
transistor 13, the NMOS transistor 14, and retention volume 15. 

[0005] The edge of the scanning lines Yl and Y2 is connected to the scanning-line drive circuit 30. The 
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scanning-line drive circuit 30 is constituted by the shift register 31 and the buffer 32, and the output of a 
shift register 31 is supplied to each scanning lines Yl and Y2 through a buffer 32. Therefore, 
synchronizing with the shift action of a shift register 31, two or more scanning lines Yl and Y2 are 
chosen in order, and repeat every one charge and discharge. 

[0006] On the other hand, the edge of the data lines XI -X4 is connected to the data-line drive circuit 40. 
The data-line drive circuit 40 is constituted by a shift register 41 and two or more switching elements 42, 
--, 42 corresponding to each data lines XI -X4, and the output of a shift register 41 is supplied to 
switching elements 42, --, 42. Therefore, synchronizing with the shift action of a shift register 41, 
switching elements 42, — , 42 are chosen in order, and repeat every one ON (flow) and OFF (cutoff). 
[0007] The reverse side of the data lines XI -X4 of each switching elements 42, --, 42 is connected to 
either of the video signal lines 17R, 17G, and 17B. Here, the video signal lines 17R-17B are the video 
signal electrical potential differences VIDR, VIDG, and VIDB of the analog corresponding to red (R), 
green (G), and blue (B). It is a signal line for supplying, and the display screen 20 is adjoined and it 
wires in parallel with the scanning lines Yl and Y2. Therefore, each data lines XI -X4 are the video 
signal electrical potential differences VIDR, VIDG, and VIDB of coloring of the organic 
electroluminescent element 12, and the same color connected to self. It connects with either of the video 
signal lines 17R, 17G, and 17B through the switching element 42 so that supply may become possible. 
[0008] And the period of the shift action of a shift register 3 1 is the timing which selection of all the data 
lines XI, X2, --, Xn completed by the shift action of a shift register 41, and is the period which finishes 
selection of the scanning line Yi and can shift to selection of the following scanning line Y (i+1). 
[0009] Since sequential selection of all the data lines XI, X2, --, Xn is made [ if it is the above 
configurations, ] while sequential selection of all the scanning lines Yl, Y2, -, Ym will be made by the 
shift action of a shift register 31 and a shift register 41, and each scanning lines Yl-Ym are chosen, an 
image can be outputted using the full screen of the display screen 20. In addition, the video signal lines 
17R-17B corresponding to the time of the selection in each data lines XI -Xn to the video signal 
electrical potential difference VIDR VIDG and VIDB Either is supplied. The video signal electrical 
potential difference VIDR VIDG and VIDB It is stored in retention volume 15 through the NMOS 
transistor 14 chosen by the scanning line Yi. The channel of the PMOS transistor 13 is controlled 
according to the charge condition of the retention volume 15. The current values which flow from the 
common feeder 1 1 to each organic electroluminescent element 12 are the video signal electrical 
potential differences VIDR, VIDG, and VIDB. Since it becomes the corresponding value, each organic 
electroluminescent element 12 can be made to emit light by desired brightness. 
[0010] 

[Problem(s) to be Solved by the Invention] Even if it was the above-mentioned conventional organic 
electroluminescence display 10, there was especially no problem about actuation of outputting an image 
using the display screen 20, and it was a very efficient configuration about outputting an image using a 
full screen rather. 

[001 1] However, in the conventional organic electroluminescence display 10, since it was the 
configuration of carrying out the sequential drive of all the data lines XI, X2, --, Xn by the data-line 
drive circuit 40 while carrying out the sequential drive of all the scanning lines Yl, Y2, -, Ym by the 
scanning-line drive circuit 30, for example, even when characters, such as an alphabetic character and a 
notation, were displayed, data had to be rewritten to the full screen. And in order to rewrite data to a full 
screen, as mentioned above, it is necessary to carry out the sequential drive of all the data lines XI -Xn 
and all the scanning lines Yl-Ym but, and in order to have to make especially the data lines XI -Xn drive 
a very short period, they need to repeat charge and discharge to the data lines XI -Xn at high speed. 
Moreover, all the things currently wired to the field which does not display a character also needed to be 
driven also about the scanning lines Yl-Ym. 

[0012] That is, since it was the configuration of making the scanning lines Yl-Ym driving also about the 
field which must perform large actuation of power consumption like the time of displaying an image, 
and does not display a character also in case characters, such as an alphabetic character and a notation, 
were displayed with the above-mentioned conventional configuration, it had become the configuration 
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of consuming useless power. 

[0013] Furthermore, not only carrying out a display control but when inspection and precharge of an 

open circuit were carried out, it had become the configuration of consuming useless power. 

[0014] This invention is made paying attention to the unsolved technical problem which such a Prior art 

has, and aims at providing with electronic equipment the electro-optic device which can hold down 

useless power consumption and its drive approach, an organic electroluminescence display, and a list. 

[0015] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 1st electro-optic 
device of this invention is an electro-optic device equipped with the electro-optics component arranged 
corresponding to each intersection of two or more data lines and the scanning line which were wired in 
the shape of a grid, and said data line and said scanning line, and the data-line drive circuit which can 
drive said data line, and said data-line drive circuit are characterized by to have independently the 
subdata-line drive circuit which can drive said data line. 

[0016] The 2nd electro-optic device of this invention is characterized by having connected said all data 
lines and connecting only the part of said data lines to said subdata-line drive circuit alternatively in said 
data-line drive circuit in the electro-optic device which is the 1st electro-optic device of this invention. 
[0017] The 3rd electro-optic device of this invention is characterized by equipping either with a decoder 
at least in the 1st or 2nd electro-optic device of this invention among said data-line drive circuit and said 
subdata-line drive circuit. 

[0018] The 4th electro-optic device of this invention is characterized by equipping either with a shift 
register at least in the 1st to 3rd electro-optic device of this invention among said data-line drive circuit 
and said subdata-line drive circuit. 

[0019] The 5th electro-optic device of this invention is characterized by equipping either with a latch 
circuit at least in the 1st to 4th electro-optic device of this invention among said data- line drive circuit 
and said subdata-line drive circuit. 

[0020] The 6th electro-optic device of this invention is characterized by equipping either with a D/A 
converter circuit at least in the 1st to 5th electro-optic device of this invention among said data-line drive 
circuit and said subdata-line drive circuit. 

[0021] The 7th electro-optic device of this invention is characterized by connecting alternatively only 
the data line allotted to the specific region of a screen among said data lines in the 1st to 6th electro- 
optic device of this invention in said subdata-line drive circuit. 

[0022] The 8th electro-optic device of this invention is set to the 1st to 7th electro-optic device of this 
invention. Color display has become possible by making into 1 pixel 3 dots, said electro-optics 
component which red can color, said electro-optics component in which green coloring is possible, and 
said electro-optics component which can color blue. It is characterized by connecting alternatively only 
the data line corresponding to some colors of said three colors in said subdata-line drive circuit. 
[0023] In the 8th electro-optic device of this invention, the 9th electro-optic device of this invention is 
the data line corresponding to said some of colors, and is characterized by connecting alternatively only 
the data line allotted to the specific region of a screen in said subdata-line drive circuit. 
[0024] When the 10th electro-optic device of this invention becomes effective [ said data-line drive 
circuit ] when the change-over has become possible between all dot display modes and a character 
display mode in the 1st to 9th electro-optic device of this invention and said all dot display modes are 
chosen, and said character display mode is chosen, said subdata-line drive circuit is characterized by 
coming to be effective. 

[0025] The scanning-line drive circuit which can drive said scanning line, and said scanning-line drive 
circuit are characterized by having equipped the 1 1th electro-optic device of this invention with the 
vertical-scanning line drive circuit which can drive said scanning line independently in the 1st to 10th 
electro-optic device of this invention, having connected said all scanning lines to said scanning-line 
drive circuit, and connecting only the part of said scanning lines to said vertical-scanning line drive 
circuit alternatively. 

[0026] The 12th electro-optic device of this invention is characterized by equipping either with a 
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decoder at least in the 1 1th electro-optic device of this invention among said scanning-line drive circuit 
and said vertical-scanning line drive circuit. 

[0027] The 13th electro-optic device of this invention is characterized by equipping either with a shift 
register at least in the 1 1th or 12th electro-optic device of this invention among said scanning-line drive 
circuit and said vertical-scanning line drive circuit. 

[0028] The 14th electro-optic device of this invention is characterized by connecting alternatively only 
the scanning line allotted to the specific region of a screen among said scanning lines in the 1 1th to 13th 
electro-optic device of this invention in said vertical-scanning line drive circuit. 
[0029] The 15th electro-optic device of this invention is set to the 1 1th to 14th electro-optic device of 
this invention. When the change-over has become possible between all dot display modes and a 
character display mode and said all dot display modes are chosen When said data-line drive circuit and a 
scanning-line drive circuit become effective and said character display mode is chosen, said subdata-line 
drive circuit and said vertical-scanning line circuit are characterized by coming to be effective. 
[0030] In the 10th or 15th electro-optic device of this invention, the 16th electro-optic device of this 
invention is characterized by reducing the number of gradation compared with the case where said all 
dot display modes are chosen, when said character display mode is chosen. 

[0031] In the 10th, 15th, and 16th electro-optic devices of this invention, the 17th electro-optic device of 
this invention is characterized by reducing frame frequency compared with the case where said all dot 
display modes are chosen, when said character display mode is chosen. 

[0032] In the 10th, 15th, 16th, and 17th electro-optic devices of this invention, in case the 18th electro- 
optic device of this invention shifts to said character display mode from said all dot display modes, it is 
characterized by enabling it to reset all pixels all at once. 

[0033] The 19th electro-optic device of this invention is characterized by changing said data-line drive 
circuit and said subdata-line circuit, and driving said data line within the period which the scanning line 
for one screen drives, in the 1st to 18th electro-optic device of this invention. 

[0034] In order to attain the above-mentioned purpose, moreover, the drive approach of the 1st electro- 
optic device of this invention The electro-optics component arranged corresponding to each intersection 
of two or more data lines and the scanning line which were wired in the shape of a grid, and said data 
line and said scanning line, It is the drive approach of preparation ************** m £ fa Q data-line 
drive circuit which can drive said data line, and said data-line drive circuit are characterized by changing 
independently the subdata-line drive circuit which can drive said data line, and driving said data line. 
[0035] The drive approach of the 2nd electro-optic device of this invention is characterized by having 
connected said all data lines and connecting only the part of said data lines to said subdata-line drive 
circuit alternatively in the drive approach of the 1st electro-optic device of this invention in said data- 
line drive circuit. 

[0036] The drive approach of the 3rd electro-optic device of this invention is characterized by equipping 
either with a decoder at least in the drive approach of the 1st or 2nd electro-optic device of this invention 
among said data-line drive circuit and said subdata-line drive circuit. 

[0037] The drive approach of the 4th electro-optic device of this invention is characterized by equipping 
either with a shift register at least in the drive approach of the 1st to 3rd electro-optic device of this 
invention among said data-line drive circuit and said subdata-line drive circuit. 

[0038] The drive approach of the 5th electro-optic device of this invention is characterized by equipping 
either with a latch circuit at least in the drive approach of the 1st to 4th electro-optic device of this 
invention among said data-line drive circuit and said subdata-line drive circuit. 

[0039] The drive approach of the 6th electro-optic device of this invention is characterized by equipping 

either with a D/A converter circuit at least in the drive approach of the 1st to 5th electro-optic device of 

this invention among said data-line drive circuit and said subdata-line drive circuit. 

[0040] The drive approach of the 7th electro-optic device of this invention is characterized by 

connecting alternatively only the data line allotted to the specific region of a screen among said data 

lines in said subdata-line drive circuit in the drive approach of the 1st to 6th electro-optic device of this 

invention. 
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[0041] The drive approach of the 8th electro-optic device of this invention, in the drive approach of the 
1st to 7th electro-optic device of this invention Color display has become possible by making into 1 
pixel 3 dots, said electro-optics component which red can color, said electro-optics component in which 
green coloring is possible, and said electro-optics component which can color blue. It is characterized by 
connecting alternatively only the data line corresponding to some colors of said three colors in said 
subdata-line drive circuit. 

[0042] In the drive approach of the 8th electro-optic device of this invention, the drive approach of the 
9th electro-optic device of this invention is the data line corresponding to said some of colors, and is 
characterized by connecting alternatively only the data line allotted to the specific region of a screen in 
said subdata-line drive circuit. 

[0043] When the drive approach of the 10th electro-optic device of this invention becomes effective 
[ said data-line drive circuit ] when the change-over has become possible between all dot display modes 
and a character display mode in the drive approach of the 1st to 9th electro-optic device of this invention 
and said all dot display modes are chosen, and said character display mode is chosen, said subdata-line 
drive circuit is characterized by coming to be effective. 

[0044] The drive approach of the 1 1th electro-optic device of this invention is characterized by 
connecting said all scanning lines, and connecting alternatively only the scanning-line drive circuit 
which can drive the scanning line concerned, and the part of said scanning lines, and for said scanning- 
line drive circuit changing independently the vertical-scanning line drive circuit which can drive a part 
of scanning lines concerned, and driving said scanning line in the drive approach of the 1st to 10th 
electro-optic device of this invention. 

[0045] The drive approach of the 12th electro-optic device of this invention is characterized by 
equipping either with a decoder at least in the drive approach of the 1 1th electro-optic device of this 
invention among said scanning-line drive circuit and said vertical-scanning line drive circuit. 
[0046] The drive approach of the 13th electro-optic device of this invention is characterized by 
equipping either with a shift register at least in the drive approach of the 1 1th or 12th electro-optic 
device of this invention among said scanning-line drive circuit and said vertical-scanning line drive 
circuit. 

[0047] The drive approach of the 14th electro-optic device of this invention is characterized by 
connecting alternatively only the scanning line allotted to the specific region of a screen among said 
scanning lines in said vertical-scanning line drive circuit in the drive approach of the 1 1th to 13th 
electro-optic device of this invention. 

[0048] The drive approach of the 15 th electro-optic device of this invention In the drive approach of the 
1 1th to 14th electro-optic device of this invention, the change-over has become possible between all dot 
display modes and a character display mode. When said all dot display modes are chosen When said 
data-line drive circuit and a scanning-line drive circuit become effective and said character display mode 
is chosen, said subdata-line drive circuit and said vertical-scanning line circuit are characterized by 
coming to be effective. 

[0049] In the drive approach of the 10th or 15th electro-optic device of this invention, the drive 
approach of the 16th electro-optic device of this invention is characterized by reducing the number of 
gradation compared with the case where said all dot display modes are chosen, when said character 
display mode is chosen. 

[0050] In the drive approach of the 10th, 15th, and 16th electro-optic devices of this invention, the drive 
approach of the 17th electro-optic device of this invention is characterized by reducing frame frequency 
compared with the case where said all dot display modes are chosen, when said character display mode 
is chosen. 

[0051] In the drive approach of the 10th, 15th, 16th, and 17th electro-optic devices of this invention, in 
case the drive approach of the 18th electro-optic device of this invention shifts to said character display 
mode from said all dot display modes, it is characterized by enabling it to reset all pixels all at once. 
[0052] The drive approach of the 19th electro-optic device of this invention is characterized by changing 
said data-line drive circuit and said subdata-line circuit, and driving said data line within the period 



http ://www4. ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejj e 



3/26/2004 



Page 6 of 22 



which the scanning line for one screen drives, in the drive approach of the 1st to 18th electro-optic 
device of this invention. 

[0053] In order to attain the above-mentioned purpose, moreover, the 1st organic electroluminescence 
display of this invention The organic electroluminescent element prepared corresponding to each 
intersection of two or more line writing direction wiring and two or more data lines which were arranged 
in the shape of a grid, and the said line writing direction wiring and the data line, In the organic 
electroluminescence display equipped with the data-line drive circuit which can drive said data line, and 
the line drive circuit which can drive said line writing direction wiring Apart from said data-line drive 
circuit, the subdata-line drive circuit for a data-line drive constituted including the decoder is prepared. 
In said data-line drive circuit It is characterized by having connected said all data lines and connecting 
only the part of said data lines to said subdata-line drive circuit alternatively. 

[0054] The 2nd organic electroluminescence display of this invention The organic electroluminescent 
element prepared corresponding to each intersection of two or more line writing direction wiring and 
two or more data lines which were arranged in the shape of a grid, and the said line writing direction 
wiring and the data line, In the organic electroluminescence display equipped with the data-line drive 
circuit which can drive said data line, and the line drive circuit which can drive said line writing 
direction wiring Apart from said data-line drive circuit, the subdata-line drive circuit for a data-line drive 
constituted including the shift register is prepared. In said data-line drive circuit It is characterized by 
having connected said all data lines and connecting only the part of said data lines to said subdata-line 
drive circuit alternatively. 

[0055] The 3rd organic electroluminescence display of this invention is characterized by constituting 
said data-line drive circuit including a shift register in the 1st of this invention, or the 2nd organic 
electroluminescence display. 

[0056] The 4th organic electroluminescence display of this invention is characterized by constituting 
said line drive circuit in the 1st to 3rd organic electroluminescence display of this invention including a 
decoder. 

[0057] The 5th organic electroluminescence display of this invention is characterized by connecting 
alternatively only the data line allotted to the specific region of a screen among said data lines in the 1st 
to 4th organic electroluminescence display of this invention in said subdata-line drive circuit. 
[0058] The 6th organic electroluminescence display of this invention In the 1st to 5th organic 
electroluminescence display of this invention Color display has become possible by making into 1 pixel 
3 dots, said organic electroluminescent element which red can color, said organic electroluminescent 
element in which green coloring is possible, and said organic electroluminescent element which can 
color blue. It is characterized by connecting alternatively only the data line corresponding to some colors 
of said three colors in said subdata-line drive circuit. 

[0059] The 7th organic electroluminescence display of this invention is characterized by said some of 
colors being green in the 6th organic electroluminescence display of this invention. 
[0060] In the 6th of this invention, or the 7th organic electroluminescence display, the 8th organic 
electroluminescence display of this invention is the data line corresponding to said some of colors, and 
is characterized by connecting alternatively only the data line allotted to the specific region of a screen 
in said subdata-line drive circuit. 

[0061] When said data-line drive circuit becomes effective when the change-over of the 9th organic 
electroluminescence display of this invention is attained between all dot display modes and a character 
display mode in the 1st to 8th organic electroluminescence display of this invention and said all dot 
display modes are chosen, and said character display mode is chosen, said subdata-line drive circuit is 
characterized by coming to be effective. 

[0062] The 10th organic electroluminescence display of this invention In the 1st to 8th organic 
electroluminescence display of this invention It is characterized by having prepared the bypath drive 
circuit for a line writing direction wiring drive constituted including the decoder apart from said line 
drive circuit, having connected said all the line writing direction wiring to said line drive circuit, and 
connecting alternatively only the part of said line writing direction wiring to said bypath drive circuit. 
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[0063] The 1 1th organic electroluminescence display of this invention In the 1st to 8th organic 
electroluminescence display of this invention It is characterized by having prepared the bypath drive 
circuit for a line writing direction wiring drive constituted including the shift register apart from said line 
drive circuit, having connected said all the line writing direction wiring to said line drive circuit, and 
connecting alternatively only the part of said line writing direction wiring to said bypath drive circuit. 
[0064] The 12th organic electroluminescence display of this invention is characterized by connecting 
alternatively only line writing direction wiring arranged on the specific region of a screen among said 
line writing direction wiring in the 10th of this invention, or the 1 1th organic electroluminescence 
display in said bypath drive circuit. 

[0065] The 13th organic electroluminescence display of this invention In the 1 1th to 12th organic 
electroluminescence display of this invention When the change-over has become possible between all 
dot display modes and a character display mode and said all dot display modes are chosen When said 
data-line drive circuit and a line drive circuit become effective and said character display mode is 
chosen, said subdata-line drive circuit and said bypath drive circuit are characterized by coming to be 
effective. 

[0066] In the 9th of this invention, or the 13th organic electroluminescence display, the 14th organic 
electroluminescence display of this invention is characterized by reducing the number of gradation 
compared with the case where said all dot display modes are chosen, when said character display mode 
is chosen. 

[0067] The 15th organic electroluminescence display of this invention is characterized by reducing 
frame frequency compared with the case where said all dot display modes are chosen, when said 
character display mode is chosen in the 9th and 13th ** of this invention, and the 14th organic 
electroluminescence display. 

[0068] In the 9th [ of this invention ], 13th, 14th, and 15th organic electroluminescence displays, in case 
the 16th organic electroluminescence display of this invention shifts to said character display mode from 
said all dot display modes, it is characterized by enabling it to reset all pixels all at once. 
[0069] Moreover, in order to attain the above-mentioned purpose, the electronic equipment of this 
invention is electronic equipment equipped with the display which displays data, and said display is 
characterized by making it consist of an electro-optics display which used the 1st to 19th electro-optic 
device of this invention, or the 1st to 16th organic electroluminescence display of this invention. 
[0070] Here, if it is in the drive approach of the 1st electro-optic device of this invention, and an electro- 
optic device, the use mode of being having a subdata-line drive circuit other than an original data-line 
drive circuit, and using alternatively a data-line drive circuit and a subdata-line drive circuit according to 
the display gestalt of the data line etc. becomes possible. That is, it has the subdata-line drive circuit 
which can be used also as inspection circuits and precharge circuits, such as other applications, for 
example, a circuit etc., besides the data-line drive circuit driven as an original purpose, and this subdata- 
line drive circuit is available alternatively. 

[0071] Moreover, if it is in the drive approach of the 2nd electro-optic device of this invention, and an 
electro-optic device, since a part of data line is connected alternatively, the use mode of using a data-line 
drive circuit in displaying with all the data lines, and using a subdata-line drive circuit in displaying with 
a part of data lines becomes possible in a subdata-line drive circuit. 

[0072] Moreover, since either is constituted including the decoder, it can also make the data line of the 
arbitration of the data lines connected to it drive alternatively at least among a data-line drive circuit and 
a subdata-line drive circuit, if it is in the drive approach of the 3rd electro-optic device of this invention, 
and an electro-optic device. 

[0073] Moreover, at least, if it is in the drive approach of the 4th electro-optic device of this invention, 
and an electro-optic device, since it is constituted including the shift register, even if either does not 
prepare many wiring in order to operate the data-line drive circuit or subdata-line drive circuit 
constituted including the shift register, it can be managed by it among a data-line drive circuit and a 
subdata-line drive circuit. 

[0074] Moreover, for example, it can make the desired data line or the desired scanning line drive at 
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least among a data-line drive circuit and a subdata-line drive circuit, since either is constituted including 
the latch circuit if it is in the drive approach of the 5th electro-optic device of this invention, and an 
electro-optic device, without preparing the address line. 

[0075] Moreover, if it is in the drive approach of the 6th electro-optic device of this invention, and an 
electro-optic device, either does not need to equip the electro-optic device itself with a D/A converter 
circuit from being constituted including a D/A converter circuit at least, for example among a data-line 
drive circuit and a subdata-line drive circuit. 

[0076] Moreover, if it is in the drive approach of the 7th electro-optic device of this invention, and an 
electro-optic device, since it is the data line allotted to the specific region (fields for example, such as 
left-hand side of a screen, a center, and right-hand side when the data line shall be prolonged in the 
screen lengthwise direction) of a screen, the data line connected to the subdata-line drive circuit can be 
displayed only within the specific region of a screen in the situation of making the data line driving 
using the subdata-line drive circuit. 

[0077] On the other hand, if it is in the drive approach of the 8th electro-optic device of this invention, 
and an electro-optic device, in the situation of making the data line driving using a subdata-line drive 
circuit, it can display only using some colors. 

[0078] And if it is in the drive approach of the 9th electro-optic device of this invention, and an electro- 
optic device, in the situation of making the data line driving using a subdata-line drive circuit, it can 
display on the specific region of a screen only using some colors. 

[0079] If it is in the drive approach of the 10th electro-optic device of this invention, and an electro- 
optic device All the dot display modes that output an image using all the dots that constitute a screen, 
Two display modes with the character display mode which displays the character which are 
comparatively simple graphic forms, such as an alphabetic character and a notation, are selectable. 
When it has the configuration of invention concerning the drive approach of the 8th electro-optic device 
of this invention, and an electro-optic device, the former can also be expressed as color display mode 
and a part of latter can also be expressed as a color (monochrome) display mode. 
[0080] And all dot display modes are made to correspond to an original data-line drive circuit, and the 
character display mode is made to correspond to a subdata-line drive circuit by the drive approach of the 
10th electro-optic device of this invention, and an electro-optic device. For this reason, in the situation 
that all dot display modes are chosen, a display is performed using all the data lines, and in the situation 
that the character display mode is chosen, since a display will be performed using a part of data lines, 
adjustment with the display level of each display mode and the number of the data line used can be 
taken. 

[0081] Furthermore, if it is in the drive approach of the 1 1th electro-optic device of this invention, and 
an electro-optic device, it has a bypath drive circuit other than an original line drive circuit, and since 
some line writing direction wiring is connected alternatively, the use mode of using a line drive circuit 
in displaying with all line writing direction wiring, and using a bypath drive circuit in displaying with 
some line writing direction wiring becomes possible in the bypath drive circuit. 
[0082] Since either is constituted including the decoder, it can also make the scanning line of the 
arbitration of the scanning lines connected to it drive alternatively at least further again among a 
scanning-line drive circuit and a vertical-scanning line drive circuit, if it is in the drive approach of the 
12th electro-optic device of this invention, and an electro-optic device. 

[0083] And at least, if it is in the drive approach of the 13th electro-optic device of this invention, and an 
electro-optic device, since it is constituted including the shift register, even if either does not prepare 
many wiring in order to operate the scanning- line drive circuit and vertical-scanning line drive circuit 
which were constituted including the shift register, it can be managed by it among a scanning-line drive 
circuit and a vertical-scanning line drive circuit. 

[0084] And if it is in the drive approach of the 14th electro-optic device of this invention, and an electro- 
optic device, again The scanning line connected to the vertical-scanning line drive circuit Since it is the 
scanning line allotted to the specific region (fields for example, such as an upper case of a screen, the 
middle, and the lower berth when the scanning line shall be prolonged in the screen longitudinal 
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direction) of a screen, in the situation of making the scanning line driving using the vertical-scanning 
line drive circuit, it can display only within the specific region of a screen. Therefore, if the drive 
approach of the 14th electro-optic device of this this invention and an electro-optic device is equipped 
with the configuration of the drive approach of the 7th electro-optic device of above-mentioned this 
invention, and an electro-optic device, it can make a specific region a field fine to a pan, such as an 
upper left stage of a screen, a central upper case, and a lower right stage. 

[0085] If it is in the drive approach of the 15th electro-optic device of this invention, and an electro- 
optic device Since all dot display modes are made to correspond to an original scanning-line drive 
circuit and the character display mode is made to correspond to a vertical-scanning line drive circuit, in 
the situation that all dot display modes are chosen A display is performed using all the scanning lines, in 
the situation that the character display mode is chosen, a display will be performed using a part of 
scanning lines, and adjustment with the display level of each display mode and the number of the 
scanning line used can be taken. 

[0086] And if it is in the drive approach of the 16th electro-optic device of this invention, and an electro- 
optic device, when the character display mode is chosen, the number of gradation is set to the 2 
[ minimum ] (that is, there are only each electro-optics components of only those two conditions which 
are coloring or are not colored.), and when all dot display modes are chosen, the use mode of making the 
number of gradation or more into three can also be adopted, for example. 

[0087] Moreover, if it is in the drive approach of the 17th electro-optic device of this invention, and an 
electro-optic device, when the character display mode is chosen, frame frequency can be reduced and 
the selection period (period made to drive) of the part, the scanning line, or the data line can be 
lengthened. 

[0088] Furthermore, if it was in the drive approach of the 18th electro-optic device of this invention, and 
an electro-optic device, since it enabled it to reset all at once, the excessive power consumption 
consumed in case the actuation which scans a full screen becomes unnecessary and this full screen is 
operated, in order to eliminate an image can be stopped. Moreover, when it shifts to a character display 
mode and an alphabetic character, a notation, etc. are displayed, it is prevented that the noise which 
makes distinction of these alphabetic characters, a notation, etc. difficult remains in a screen. 
[0089] Moreover, if it is in the drive approach of the 19th electro-optic device of this invention, and an 
electro-optic device, the image by the data-line drive circuit and the image by the subdata-line drive 
circuit can be displayed within the display period in 1 screen by changing a data-line drive circuit and a 
subdata-line circuit, and driving the data line within the period which the scanning line for one screen 
drives. For example, about the drive stage of a data-line drive circuit and a subdata-line drive circuit, the 
data line is driven by the data-line drive circuit in the first half of a scanning-line drive period, the data 
line is driven by the subdata-line drive circuit in the second half, or conversely, the data line is driven by 
the subdata-line drive circuit in the first half to the reverse, and the data line is driven by the data-line 
drive circuit in the second half here. 

[0090] Moreover, if shown in the 1st organic electroluminescence display of this invention, it has a 
subdata-line drive circuit other than an original data-line drive circuit, and since a part of data line is 
connected alternatively, the use mode of using a data-line drive circuit in displaying with all the data 
lines, and using a subdata-line drive circuit in displaying with a part of data lines becomes possible in 
the subdata-line drive circuit. And since the subdata-line drive circuit is constituted including the 
decoder, it can also make the data line of the arbitration of the data lines connected to it drive 
alternatively. 

[0091] Moreover, since it had the subdata-line drive circuit and a part of data line is alternatively 
connected to the subdata-line drive circuit even if shown in the 2nd organic electroluminescence display 
of this invention, the use mode of using a data-line drive circuit in displaying with all the data lines, and 
using a subdata-line drive circuit in displaying with a part of data lines becomes possible. Moreover, 
since it is constituted including the shift register, even if a subdata-line drive circuit does not prepare 
many wiring in order to operate that subdata-line drive circuit, it can be managed with the 2nd organic 
electroluminescence display of this this invention. 
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[0092] Even if the numbers of the data line driven by it are a large number since the data-line drive 
circuit is constituted including a shift register if shown in the 3rd organic electroluminescence display of 
this invention, it is not necessary to make [ many / extremely ] the number of wiring for operating a 
data-line drive circuit. 

[0093] Moreover, when using a subdata-line drive circuit since the decoder constitutes the line drive 
circuit if shown in the 4th organic electroluminescence display of this invention, the use mode of 
making only required line writing direction wiring drive also becomes possible. 
[0094] In addition, also when outputting an image to the whole screen using an original data-line drive 
circuit, it is necessary to choose line writing direction wiring in order, and to make it drive by the 
decoder in the 4th organic electroluminescence display of this this invention, power consumption seems 
however, not to become extremely large with the drive of wiring for address selections, since the period 
of charge of wiring for these address selections and discharge does not necessarily become extremely 
short even if much wiring for address selections connected to a decoder since it is sharply long comes 
out compared with the drive period of the data line and there is a drive period of line writing direction 
wiring 

[0095] And if shown in the 5 th organic electroluminescence display of this invention, since it is the data 
line allotted to the specific region (fields for example, such as left-hand side of a screen, a center, and 
right-hand side when the data line shall be prolonged in the screen lengthwise direction) of a screen, the 
data line connected to the subdata-line drive circuit can be displayed only within the specific region of a 
screen in the situation of making the data line driving using the subdata-line drive circuit. 
[0096] On the other hand, if shown in the 6th organic electroluminescence display of this invention, in 
the situation of making the data line driving using a subdata-line drive circuit, it can display only using 
some colors. Especially, with the 7th organic electroluminescence display of this invention, a display is 
performed in the organic electroluminescence ingredient by which the current report is carried out by 
green with the most sufficient luminescence brightness and luminous efficiency (G) in the situation of 
making the data line driving using a subdata-line drive circuit. 

[0097] And if shown in the 8th organic electroluminescence display of this invention, in the situation of 
making the data line driving using a subdata-line drive circuit, it can display on the specific region of a 
screen only using some colors. 

[0098] If shown in the 9th organic electroluminescence display of this invention, two display modes of 
all the dot display modes that output an image using all the dots that constitute a screen, and the 
character display mode which displays the character which are comparatively simple graphic forms, 
such as an alphabetic character and a notation, are selectable, when it has the configuration of the 6th of 
this invention, or the 7th organic electroluminescence display, the former can also be expressed as color 
display mode and a part of latter can also be expressed as a color (monochrome) display mode. 
[0099] And all dot display modes are made to correspond to an original data-line drive circuit, and the 
character display mode is made to correspond to a subdata-line drive circuit in the 9th organic 
electroluminescence display of this invention. For this reason, in the situation that all dot display modes 
are chosen, a display is performed using all the data lines, and in the situation that the character display 
mode is chosen, since a display will be performed using a part of data lines, adjustment with the display 
level of each display mode and the number of the data line used can be taken. 

[0100] Furthermore, if shown in the 10th organic electroluminescence display of this invention, it has a 
bypath drive circuit other than an original line drive circuit, and since some line writing direction wiring 
is connected alternatively, the use mode of using a line drive circuit in displaying with all line writing 
direction wiring, and using a bypath drive circuit in displaying with some line writing direction wiring 
becomes possible in the bypath drive circuit. And since the bypath drive circuit is constituted including 
the decoder, it can also make line writing direction wiring of the arbitration of the line writing direction 
wiring connected to it drive alternatively. 

[0101] Moreover, since it had the bypath drive circuit and some line writing direction wiring is 
alternatively connected to the bypath drive circuit even if shown in the 1 1th organic electroluminescence 
display of this invention, the use mode of using a line drive circuit in displaying with all line writing 
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direction wiring, and using a bypath drive circuit in displaying with some line writing direction wiring 
becomes possible. Moreover, since it is constituted including the shift register, even if a bypath drive 
circuit does not prepare many wiring in order to operate that bypath drive circuit, it can be managed with 
the 1 1th organic electroluminescence display of this this invention. 

[0102] And if shown in the 12th organic electroluminescence display of this invention, since it is line 
writing direction wiring arranged on the specific region (fields for example, such as an upper case of a 
screen, the middle, and the lower berth when line writing direction wiring shall be prolonged in the 
screen longitudinal direction) of a screen, line writing direction wiring connected to the bypath drive 
circuit can be displayed only within the specific region of a screen in the situation of making line writing 
direction wiring driving using the bypath drive circuit. Therefore, if the 12th organic 
electroluminescence display of this this invention is equipped with the configuration of the 5th organic 
electroluminescence display of above-mentioned this invention, it can make a specific region a field fine 
to a pan, such as an upper left stage of a screen, a central upper case, and a lower right stage. 
[0103] If shown in the 13th organic electroluminescence display of this invention Since all dot display 
modes are made to correspond to an original line drive circuit and the character display mode is made to 
correspond to a bypath drive circuit, in the situation that all dot display modes are chosen A display is 
performed using all line writing direction wiring, in the situation that the character display mode is 
chosen, a display will be performed using some line writing direction wiring, and adjustment with the 
display level of each display mode and the number of line writing direction wiring used can be taken. 
[0104] And if shown in the 14th organic electroluminescence display of this invention, when the 
character display mode is chosen, the number of gradation is set to the 2 [ minimum ] (that is, there are 
only each organic EL devices of only those two conditions which are coloring or are not colored.), and 
when all dot display modes are chosen, the use mode of making the number of gradation or more into 
three can also be adopted, for example. 

[0105] Moreover, if shown in the 15th organic electroluminescence display of this invention, when the 
character display mode is chosen, frame frequency can be reduced and the selection period (period made 
to drive) of the part, line writing direction wiring, or the data line can be lengthened. 
[0106] Furthermore, if shown in the 16th organic electroluminescence display of this invention, since it 
enabled it to reset all at once, the excessive power consumption consumed in case the actuation which 
scans a full screen becomes unnecessary and this full screen is operated, in order to eliminate an image 
can be stopped. Moreover, when it shifts to a character display mode and an alphabetic character, a 
notation, etc. are displayed, it is prevented that the noise which makes distinction of these alphabetic 
characters, a notation, etc. difficult remains in a screen. 

[0107] The drive approach of the 20th electro-optic device of this invention is characterized by changing 
said data-line drive circuit and said subdata-line drive circuit within 1 horizontal-scanning period, and 
driving said data line. For example, the period which supplies information with many data, such as a 
picture signal, through said data-line drive circuit within 1 horizontal-scanning period, and the period 
which supplies text through said subdata-line drive circuit can be established. In this case, it is desirable 
to set up the period which supplies information with many data, such as a picture signal, for a long time 
compared with the period which supplies text. 

[0108] Moreover, the electronic equipment of this invention is electronic equipment equipped with the 
display which displays data, is having used the 1st to 19th electro-optic device of above-mentioned this 
invention, or the 1st to 16th organic electroluminescence display of above-mentioned this invention as a 
display, and can have the above-mentioned effectiveness in the electro-optic device or the organic 
electroluminescence display by this invention having been applied. 
[0109] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
a drawing. 

[0110] Drawing 1 is drawing showing the configuration of the 1st of the gestalt of operation of this 
invention, and is the circuit diagram showing the configuration of the organic electroluminescence 
display 10. In addition, the same sign is given to the same configuration as the conventional organic 
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electroluminescence display shown in drawing 16 , and the detailed explanation about the same 
configuration is omitted in it. 

[0111] Namely, even if it is the organic electroluminescence display 10 of the gestalt of this operation 
Two or more data lines XI, X2, --, Xn, two or more scanning lines Yl and Y2 as line writing direction 
wiring, — , Ym is arranged in the shape of a grid, and an organic electroluminescent element, retention 
volume, etc. corresponding to each color of R, G, and B are allotted like the case of drawing 16 at each 
intersection of these data lines XI -Xn and the scanning lines Yl-Ym. It has the data-line drive circuit 40 
the data line XI - for Xn, and the scanning-line drive circuit 30 as a line drive circuit the scanning line 
Yl - for Ym drive. 

[0112] However, the scanning-line drive circuit 30 consists of gestalten of this operation not including a 
shift register but including the decoder 33. Therefore, by controlling actuation of a decoder 33 suitably, 
it is possible to also make the scanning lines Yl-Ym drive in order like the case where a shift register is 
used, and it is possible to also make the scanning lines Yl-Ym of arbitration drive to the timing of 
arbitration. 

[01 13] Moreover, enable signal EnblX is supplied to the shift register 41 of the data-line drive circuit 40, 
and enable signal EnblY is supplied to the decoder 33 of the scanning-line drive circuit 30. Here, it is 
arranged on the same substrate as the display screen 20 made into the pixel section, the data-line drive 
circuit 40 being used as one. 

[0114] Enable signal EnblX and EnblY are usually the signals of a low level (logical value "0"), and 
while enable signal EnblX and EnblY of a low level are supplied, a shift register 41 and a decoder 33 
perform the usual actuation. On the other hand, the decoder 33 to which the shift register 41 with which 
enable signal EnblX of high level (logical value "1") is supplied makes all the switching elements 42 an 
ON state at coincidence, and high-level enable signal EnblY is supplied makes coincidence drive all the 
scanning lines Yl-Ym. 

[0115] In addition, while high-level enable signal EnblX is generated, they are the video signal electrical 
potential differences VIDR, VIDG, and VIDB on video signal line 17R - 17B. It is altogether fixed to 
high level (the highest potential of the range which can be correctly taken since it is an analog voltage 
signal). 

[0116] Moreover, this organic electroluminescence display 10 Although the so-called analog gradation 
method outputted to the data line XI - Xn by making the video signal electrical potential differences 
VIDR, VIDG, and VIDB on video signal line 17R - 17B into an analog signal will be adopted and it will 
have a D/A converter circuit in this case The data- line drive circuit 40 may be equipped with a D/A 
converter circuit. The configuration that it is arranged independently and carried out as a part of external 
IC driver is sufficient as the data- line drive circuit 40 where a shift register 41 and switching elements 
42, — , 42 were made into one made into one in the display screen 20. 

[0117] And the organic electroluminescence display 10 is equipped with the subdata-line drive circuit 50 
independently [ the data-line drive circuit 40 ]. It is arranged on the same substrate as the display screen 
20, this subdata-line drive circuit 50 being used as one. 

[0118] The subdata-line drive circuit 50 is constituted including a decoder 51 and two or more switching 
elements 52, -, 52, and the output of a decoder 51 is supplied to switching elements 52, --, 52. 
Therefore, according to the output of a decoder 51, the switching elements 52, — , 52 of arbitration are 
turned on and off to the timing of arbitration. 

[0119] the end side of switching elements 52, --, 52 is green among the data lines XI -Xn - it connects 
with the data lines X2, X5, X8, --, X (n-1) corresponding to the organic electroluminescent element 
which can color (G). That is, although all the data lines XI -Xn are connected to the data-line drive 
circuit 40, only the data lines X2, X5, X8, --, X (n-1) corresponding to the organic electroluminescent 
element which can color G which is a part of data lines XI -Xn are alternatively connected to the 
subdata-line drive circuit 50. 

[0120] Moreover, the other end side of switching elements 52, --, 52 is the electrical potential difference 
VCHR for a character display for making an organic electroluminescent element color. It connects with 
the power-source wiring 53 supplied. In addition, since it is the configuration of having formed the 
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PMOS transistor 13 between the organic electroluminescent element 12 and the common feeder 1 1 as 
usual (referring to drawing 16 ) with the gestalt of this operation, it is the electrical potential difference 
VCHR for a character display. In case an organic electroluminescent element is made to emit light, it 
becomes the electrical potential difference (for example, touch-down electrical potential difference) of a 
low level, and in case an organic electroluminescent element is made to switch off, it becomes a high- 
level electrical potential difference. 

[0121] Although the basic configuration of the organic electroluminescence display 10 of the gestalt of 
this operation is as above-mentioned The mode which displays an image as the use mode using all the 
dots of the display screen 20 (all dot display modes or color display mode), green among the display 
screens 20 — the mode which sets up and uses properly the two modes with the mode (a character 
display mode or monochromatic specification mode) which (G) is made to emit light and displays an 
alphabetic character, a notation, etc. can be considered. 

[0122] And the scanning-line drive circuit 30 and the subdata-line drive circuit 50 become the scanning- 
line drive circuit 30 and the data-line drive circuit 40 become effective, and the display control of the 
display screen 20 is performed, and effective [ the former color display mode ] in the latter 
monochromatic specification mode, and the display control of the display screen 20 is made to be 
performed. 

[0123] In this case, video signal electrical potential differences VIDR, VIDG, and VIDB which are 
analog voltage in color display mode Since luminescence will be controlled, eight steps of gradation is 
given for every color. On the other hand, electrical potential difference VCHR for a character display 
which changes to a low level and two high-level steps in monochrome mode Since luminescence will be 
controlled, there are only those two conditions which are coloring or are not colored in an organic 
electroluminescent element, that is, the number of gradation has become 2. Thus, when monochromatic 
specification mode is chosen, the number of gradation will be reduced compared with the case where 
color display mode is chosen. 

[0124] Drawing 2 is the wave form chart showing the condition of each signal of the organic 
electroluminescence display 10 in the gestalt of this operation, and shows the time of shifting to the 
monochromatic specification mode selection period T2 from the color display mode selection period Tl. 

[0125] While the scanning-line drive circuit 30 and the data-line drive circuit 40 are effective and the 
decoder 33 of the scanning-line drive circuit 30 drives each scanning lines Yl-Ym in order in the color 
display mode selection period Tl While one of the scanning lines Yl-Ym is driving, the shift register 41 
of the data-line drive circuit 40 performs actuation which sets every one switching elements 42, — , 42 to 
ON at sequence to all the switching elements 42, --, 42. In the color display mode selection period Tl of 
drawing 2 , signs that the scanning lines Y1-Y6 are driving in order are shown, and in fact, while all the 
scanning lines Yl-Ym drive similarly and the one scanning line Yi is driving, every one data lines XI- 
Xn of all drive in order at high speed. 

[0126] Moreover, video signal electrical potential differences VIDR, VIDG, and VIDB which expressed 
image data to synchronize with the drive timing of the scanning lines Yl-Ym and the data lines XI -Xn, 
and display in the color display mode selection period Tl by analog voltage for every pixel and every 
primary color It is switched at high speed. 

[0127] For this reason, whenever the drive of the data lines XI -Xn by the data-line drive circuit 40 takes 
a round, the image data for the one scanning line Yi is outputted to the display screen 20, and whenever 
the drive of the scanning lines Yl-Ym by the scanning-line drive circuit 30 takes a round, the image data 
for a full screen is outputted to the display screen 20. 

[0128] When shifting to the monochromatic specification mode period T2 from the color display mode 
selection period Tl, enable signal EnblX and EnblY which were a low level till then become high-level 
first. Then, a decoder circuit 33 makes coincidence drive all the scanning lines Yl-Ym, and a shift 
register 41 makes an ON state all the switching elements 42, --, 42. At this time, they are the video 
signal electrical potential differences VIDR, VIDG, and VIDB. It is fixed high-level. Therefore, since an 
electrical potential difference high-level to all the retention volume in a display screen 20 is charged and 
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between an organic electroluminescent element and common feeders is intercepted, all organic 
electroluminescent elements will be in the condition of not emitting light. That is, all the pixels in the 
display screen 20 will be reset all at once. 

[0129] After the time amount this reset action is guaranteed to be passes, high-level enable signal EnblX 
and EnblY are fixed to a low level, and it is again fixed to a low level after return and it. If enable signal 
EnblX and EnblY return to a low level, a decoder circuit 31 will return all the scanning lines Yl-Ym to 
a low level at coincidence, and a shift register 41 will return all the switching elements 42, — , 42 to an 
OFF state at coincidence. At this time, they are the video signal electrical potential differences VIDR, 
VIDG, and VIDB. It is returned to a low level and fixed to a low level after it. 

[0130] Next, instead of the data-line drive circuit 40, the subdata-line drive circuit 50 becomes effective, 
and the display control in the monochromatic specification mode period T2 is started. 
[0131] And in the monochromatic specification mode period T2, the scanning lines Yl-Ym of 
arbitration drive to the timing of arbitration by the decoder 33, and since between the data lines X2, X5, 
X8, --, X (n-1) of arbitration and the power-source wiring 53 corresponding to G will be connected by 
the decoder 51 to the timing of arbitration, it can charge to the timing of arbitration at the retention 
volume of arbitration. At this time, it is the electrical potential difference VCHR for a character display 
of a low level in the power-source wiring 53. Since it is supplied, in the retention volume chosen by 
decoders 33 and 51, the electrical potential difference of a low level is held, between an organic 
electroluminescent element and common feeders flows, and that organic electroluminescent element will 
be in a luminescence condition. 

[0132] That is, in the monochromatic specification mode period T2, since only the dot of arbitration can 
be turned on (however, only in case of G), a character is outputted to the display screen 20 by making 
the dot of arbitration turn on according to the configuration of characters, such as an alphabetic character 
to display and a notation. 

[0133] Thus, it is the electrical potential difference VCHR for a character display of a low level to the 
power-source wiring 53. In the condition of having supplied If the dot of the arbitration which has gone 
out by the decoders 33 and 51 in which random access is possible is chosen The dot shifts to a lighting 
condition from a putting-out-lights condition, and is the electrical potential difference VCHR for a 
character display high-level to the power-source wiring 53. If the dot of the arbitration turned on by 
decoders 33 and 51 in the condition of having supplied is chosen Since the dot shifts to a putting-out- 
lights condition from a lighting condition, it can perform a character display, making sequential 
selection only of the part which newly displayed the character, or the part to rewrite. 
[0134] Therefore, since it will end if only required scanning lines Yl-Ym and data lines X2, X5, --, Xn 
are made to drive in case a character display will be performed in the monochromatic specification mode 
period T2, if it is the configuration of the gestalt of this operation, it is not necessary to make the 
scanning line and the data line which were wired to the field which is not related to a display drive 
vainly, and reduction of the part and power consumption is achieved. 

[0135] Moreover, if the number of the scanning line with the need of making it driving, and the data line 
decreases The selection period of the part and the scanning lines Yl-Ym with which it is also possible to 
reduce frame frequency with the scanning lines and its frame frequency decreased, or the data lines X2, 
X5, --, Xn can be lengthened (in drawing 2 ). signs that the selection period of the scanning line is [ the 
direction of the monochromatic specification mode period T2 ] long compared with the color display 
mode period Tl are shown, from ~ the time amount which charge and discharge take can be set up for a 
long time, and power consumption can be reduced compared with the case where it is made to drive at 
high speed. 

[0136] Furthermore, with the gestalt of this operation, in the monochromatic specification mode period 
T2, since a character is displayed (only in case of G), it moreover sets the number of gradation to 2 and 
uses halftone in one color, it is full color and power consumption can be sharply reduced compared with 
the conventional organic electroluminescence display which showed the character. 
[0137] Moreover, in monochromatic specification mode, it is the configuration of using green (G), and 
as shown in drawing 4 , it is excellent [ luminescent material ] also in luminous efficiency, while the 
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luminescent material of G with which the present practical use is presented is excellent in luminescence 
brightness compared with the luminescent material of R, or the luminescent material of B, as shown in 
drawing 3 . For this reason, in case a character is displayed, in order to obtain comparable brightness and 
the amount of luminescence, using the luminescent material of G like the gestalt of this operation can 
make power consumption small most compared with using other ingredients. 

[0138] As mentioned above, as a whole, compared with the conventional organic electroluminescence 
display, low-power-ization according to rank can be attained, consequently it is suitable, since reduction 
of power consumption is achieved in respect of versatility, if it is the configuration of the gestalt of this 
operation especially as a display for electronic equipment to be decreased [ of power consumption ] like 
a Personal Digital Assistant (cellular phone). 

[0139] Drawing 5 is drawing showing the gestalt of operation of the 2nd of this invention, and is the 
circuit diagram showing the configuration of the organic electroluminescence display 10. In addition, 
the same sign is given to the same configuration as the gestalt of implementation of the above 1st, and 
the overlapping explanation is omitted in it. 

[0140] First, the fundamental configuration of the organic electroluminescence display 10 of the gestalt 
of this operation Being the same as that of the gestalt of implementation of the above 1st, and differing 
The point which constituted the scanning-line drive circuit 30 including the shift register 31, The point 
of having connected alternatively to the subdata-line drive circuit 50 only the part of the data lines X2, 
X5, X8, -, X (n-1) corresponding to the organic electroluminescent element which can color G, It is 
three of the points and **s which formed the vertical-scanning line drive circuit 60 as a bypath drive 
circuit independently [ the scanning-line drive circuit 30 ]. 

[0141] That is, the scanning-line drive circuit 30 is constituted by the shift register 31 and the buffer 32 
like the case of the conventional organic electroluminescence display 10 shown in drawing 16 . 
However, when the same enable signal EnblY as the gestalt of implementation of the above 1st is 
inputted into a shift register 31 and high-level enable signal EnblY is inputted, a shift register 31 makes 
coincidence drive all the scanning lines Yl-Ym. 

[0142] Moreover, although the decoder 51 of controlling turning on and off of a switching element 52 of 
the subdata-line drive circuit 50 is the same as that of the gestalt of implementation of the above 1st The 
data line which can connect with the power-source wiring 53 through a switching element 52 It is not all 
the data lines X2, X5, X8, — , X (n-1) corresponding to the organic electroluminescent element which 
can color G, and is considering only as the data line ( drawing 5 data lines X5 and X8) allotted to the 
specific region of a display screen 20. 

[0143] And the vertical-scanning line drive circuit 60 consists of a decoder 61 and a buffer 62, and only 
the scanning line ( drawing 5 scanning lines Y2, Y3, Y5, and Y6) allotted to the specific region of the 
display screen 20 among the scanning lines Yl-Ym is alternatively connected to the output side of a 
buffer 62. Therefore, in the situation that the vertical-scanning line drive circuit 60 is effective, a part of 
scanning lines Y2, Y3, Y5, and Y6 and the scanning line of the arbitration of — can drive now to the 
timing of arbitration according to the output of a decoder 61. 

[0144] Even if it is the configuration of the gestalt of this operation, in the color display mode period Tl, 
the scanning-line drive circuit 30 and the data- line drive circuit 40 become effective, and the same 
display control as the conventional organic electroluminescence display is performed. 
[0145] and in case it shifts to the monochromatic specification mode period T2 Enable signal EnblX and 
EnblY become high-level like the gestalt of implementation of the above 1st. All the scanning lines Yl- 
Ym drive to coincidence with a shift register 31. All the switching elements 42, ~, 42 will be in an ON 
state with a shift register 41, and they are the video signal electrical potential differences VIDR, VIDG, 
and VIDB. It is fixed high-level and all the pixels in the display screen 20 are reset all at once. 
[0146] Subsequently, after enable signal EnblX and EnblY return to a low level, the vertical-scanning 
line drive circuit 60 and the subdata-line drive circuit 50 become effective. 

[0147] Therefore, a part of scanning lines Y2, Y3, Y5, and Y6 and the scanning line of the arbitration of 
— drive to the timing of mind by the decoder 61 . Since between the power-source wiring 53 will be 
connected with the data lines X5 and X8 of the arbitration corresponding to G, and — by the decoder 51 
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to the timing of arbitration, it can charge to the timing of arbitration at the retention volume of the 
arbitration corresponding to the dot allotted to the specific region of the display screen 20. 
[0148] That is, in the monochromatic specification mode period T2, since only the dot of the arbitration 
allotted to the specific region of the display screen 20 can be turned on (however, only in case of G), a 
character is outputted to the specific region of the display screen 20 by making the dot of arbitration turn 
on according to the configuration of characters, such as the alphabetic character to display, notation, etc. 
[0149] Thus, with the gestalt of implementation of the above 1st, in the whole surface of the display 
screen 20, and the gestalt of this 2nd operation, even if a difference called the specific region of the 
display screen 20 is the gestalt of this operation of a certain thing, the same operation effectiveness as 
the gestalt of implementation of the above 1st is acquired. 

[0150] If it is in the gestalt of this operation, and in the color display mode period Tl Use the scanning- 
line drive circuit 30 equipped with the shift register 31, and he is trying to use the vertical-scanning line 
drive circuit 60 equipped with the decoder 61 in the monochromatic specification mode period T2. Since 
it enables it to drive only a part of scanning lines in the vertical-scanning line drive circuit 60 The 
scanning-line drive circuit 30 is compared with the gestalt of implementation of the above 1st 
constituted from a decoder. The number of wiring can be lessened sharply, and since there is less power 
consumption for making a decoder 61 drive than the power consumption for making a decoder 33 drive 
and it ends, reduction of the further power consumption of the organic electroluminescence display 10 is 
achieved. 

[0151] Moreover, since the number of the switching element 52 by which turning on and off is 
controlled by the decoder 51 has become less than the gestalt of implementation of the above 1st also 
about the subdata-line drive circuit 50, the part and the number of wiring decrease and reduction of 
power consumption is achieved. 

[0152] Drawing 6 and drawing 7 are drawings showing the gestalt of operation of the 3rd of this 
invention, and drawing 6 is the circuit diagram showing the configuration of the organic 
electroluminescence display 10. In addition, the same sign is given to the above 1st and the same 
configuration as the gestalt of operation of two, and the overlapping explanation is omitted in them. 
[0153] Namely, the organic electroluminescence display 10 of the gestalt of this operation In order to 
control the luminescence condition of each pixel P of every by digital data, it is two or more bits (in this 
example) per dot. The data lines XI, X2, X3, — , Xn which have the amount of information of 6 bits are 
allotted. To a line writing direction The write-in control lines Wi/Wi as line writing direction wiring, the 
power-source lines VDD and VSS for operating the below-mentioned inverter, and feeder VO 
electroluminescence for making an organic electroluminescent element emit light It is allotted. 
[0154] Drawing 7 is the circuit diagram having shown the circuitry which makes the organic 
electroluminescent element 12 emit light, and as shown in this drawing, corresponding to the 
intersection of the data line Xi which consists of 6-bit wiring d0-d5, and the two write-in control lines 
Wi/Wi which have the relation of the complementation mutually, the store circuit 70 which can 
memorize 6-bit digital information is formed. 

[0155] The storage part in every bit of a store circuit 70 is constituted focusing on the data-hold section 
73 which comes to connect two inverters 71 and 72 with tucking up its sleeves with a cord, and minds 
[ of the data-hold section 73 / one ] another inverter 74. The data on one which constitutes the data line 
Xi of wiring dO - d5 are supplied, and the node of another side of the data-hold section 73 is connected 
to one gate of the PMOS transistors 75, -, 75. 

[0156] And with the gestalt of this operation, if it consists of six fields of the organic electroluminescent 
element 12 from which area differs, respectively and each area of these six fields is set to S1-S6, the 
ratio is SI :S2:S3:S4:S5:S6=1:2:4:8: 16:32. A current can be supplied to each field of the organic 
electroluminescent element 12 from feeder VO electroluminescence through one of the PMOS 
transistors 75. 

[0157] Moreover, while the signal on the write-in control line Wi and /Wi is supplied to a store circuit 
70 The potential of the power-source lines VDD and VSS is supplied. Each inverters 71, 72, and 73 The 
power-source line VDD, It operates considering the electrical potential difference of VSS as high level 
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and a low level, furthermore, when the write-in control line Wi is high level (therefore, the write-in 
control line / Wi low level) An inverter 74 will be in an active state, an inverter 72 will be in an inactive 
condition, when the write-in control line Wi is a low level (therefore, the write-in control line / Wi is 
high-level), an inverter 74 will be in an inactive condition and an inverter 72 will be in an active state. 
[0158] Since the write-in control lines Wi/Wi are supplied common to each bit of a store circuit 70, 
despite a join office when the write-in control line Wi is high-level While between the data-hold section 
73 of a store circuit 70 and the data lines d0-d5 is connected Since a maintenance operation of the data 
based on an inverter 72 disappears, the writing of the data to a store circuit 70 is attained, and when the 
write-in control signal Wi is a low level While between the data-hold section 73 and the data lines d0-d5 
is separated, a maintenance operation of the data based on an inverter 72 becomes effective, and 1-bit 
data come to be saved at each of the data-hold section 73. 

[0159] Return and each write-in control lines Wi/Wi are connected to drawing 6 in the word line drive 
circuit 35 as a line drive circuit. The word line drive circuit 35 consists of a decoder 36 and a buffer 37, 
and about the write-in control lines Wi/Wi of the lot chosen by the decoder 36, the write-in control line 
Wi is high-level, the write-in control line / Wi serves as a low level, and the write-in control line Wi is a 
low level, and is set [ control lines / Wi/Wi / of others which are not chosen by the decoder 36 / write- 
in ] to the write-in control line / Wi being high-level. 

[0160] On the other hand, each of the data lines XI -Xn is connected to the data-line drive circuit 40. The 
data-line drive circuit 40 consists of a decoder 45, an input-control circuit 46, and the train selecting- 
switch section 47. 

[0161] Each output of a decoder 45 is number-of-bits [ of the digital data for every dot ] k (in this 
example). k= 6x3 (this 3 is a figure corresponding to the three primary colors of R, G, and B which 
constitute Pixel P.) Similarly kx3 output lines cross, it branches in a book — having — **** — the 
branching output line and the input-control circuit 46 - Each switching element 47a of the train 
selecting-switch section 47 is arranged so that the output line with which the decoder 45 branched, and 
the output line of the input-control circuit 46 may correspond to one to one. 

[0162] And if the output of arbitration is chosen by the decoder 45, each switching element 47a of the 
train selecting-switch section 47 will be activated with each branching output line of the selected output, 
and the output of the input-control circuit 46 will be supplied to a display screen 20 side by the activated 
switching element 47a per data line (for example, XI, X2, and X3) of a lot. The image data supplied to 
the display screen 20 side will be written in one store circuit 70 which writes in with the write-in control 
lines Wi/Wi then chosen, and is in the condition. 

[0163] From the memory controller 80, the picture signal of kx triplet is supplied and the memory 
controller 80 is controlled by CPU which is not illustrated by the input-control circuit 46. Moreover, the 
address where each chooses decoders 36 and 45 with an address buffer 81 is controlled, and an address 
buffer 81 is controlled by the timing controller 82. 

[0164] And by supplying enable signal EnblX to the decoder 45 of the data-line drive circuit 40, and 
supplying enable signal EnblY to the decoder 36 of the word line drive circuit 35, if high-level enable 
signal EnblX and high-level EnblY are inputted, decoders 45 and 36 will choose all the data lines XI- 
Xn, and will choose all the write-in control lines Wl-Wm, and then, all picture signals are set to high 
level. 

[0165] and the subdata-line drive circuit 50 is formed also with the gestalt of this operation, and green 
[ among the data lines XI -Xn ] in the subdata-line drive circuit 50 - it connects with the data lines X2, 
X5, X8, --, X (n-1) corresponding to the organic electroluminescent element which can color (G). 
However, it is not all the wiring d0-d5 included in each of the data lines X2, X5, X8, --, X (n-1), only 
the wiring d5 corresponding to the greatest area S6 minds a switching element 52 among the organic 
electroluminescent elements 12, and it is the electrical potential difference VCHR for a character 
display. It is connectable. That is, although all the data lines XI -Xn are connected to the data-line drive 
circuit 40 even if it is in the gestalt of this operation, only the wiring d5 of a part [ further ] of the data 
lines X2, X5, X8, --, X (n-1) corresponding to the organic electroluminescent element which can color G 
which is a part of data lines XI -Xn is alternatively connected to the subdata-line drive circuit 50. 
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[0166] In the color display mode period Tl, if it is in the gestalt of this operation, while the word line 
drive circuit 35 and the data- line drive circuit 40 become effective and the write-in control lines Wi/Wi 
of arbitration are chosen by the decoder 36, the data line Xi of arbitration is chosen, the picture signal of 
kx triplet rides on the data line Xi, and a display screen 20 side is supplied by the decoder 41 . Then, the 
picture signal on the data line Xi is written in each store circuit 70 of every R, G, and B included in the 
pixel P chosen by the write-in control lines Wi/Wi. 

[0167] Here, if the signal of 1 and a low level shall be set to 0 for a high-level signal, the signal of 0 
shall be supplied to wiring d5 and the signal of 1 shall be supplied to the other wiring d0-d4, the output 
of the inverter 74 connected to wiring d5 among store circuits 70 will be set to 1, and the output of the 
inverter 74 connected to the other wiring d0-d4 will be set to 0. Therefore, it means that the data 100000 
were written in, and since it is reversed with an inverter 71 and the data is supplied from the drawing 7 
top to the gate of the PMOS transistors 75, --, 75, only the PMOS transistor 75 corresponding to the area 
S6 of the organic electroluminescent element 12 serves as ON, and the other PMOS transistor 75 serves 
as OFF from it at the node by the side of the inverter 74 of each data-hold sections 73, --, 73 of a store 
circuit 70. Consequently, since the organic electroluminescent element 12 will emit light only in the part 
of area S6, the amount of luminescence to a whole surface product (S1+S2+S3+S4+S5+S6) becomes 
50% (= 32/63). This luminescence condition is continued to the following timing that another data are 
written in a store circuit 70. 

[0168] That is, since the ratio of area S1-S6 is set up as mentioned above, the output of 262144 (= 

64x64x64) colors is possible at every 64 gradation, therefore each pixel P for every dot by setting up 

suitably the digital data written in each store circuit 70 from the data line Xi. 

[0169] And since enable signal EnblX and EnblY become high-level and all picture signals become 

high- level like the gestalt of implementation of the above 1st in case it shifts to the monochromatic 

specification mode period T2, all the pixels in the display screen 20 are reset all at once. 

[0170] Subsequently, after enable signal EnblX and EnblY return to a low level, it replaces with the 

data-line drive circuit 40, and the subdata-line drive circuit 50 becomes effective. 

[0171] Therefore, while the write-in control line Wi of arbitration is chosen by the decoder 36 The data 

lines X2, X5, and X8 of the arbitration corresponding to G by the decoder 51, and the wiring d5 of--**, 

Since between the power-source wiring 53 will be connected to the timing of arbitration, the pixel P of 

arbitration can be made to emit light by G of the 50% of the amounts of luminescence (= 32/63), and a 

desired character can be displayed using it. 

[0172] Thus, with the gestalt of implementation of the above 1st, in analog data and the gestalt of this 
3rd operation, even if a difference called digital data is the gestalt of this operation of a certain thing, the 
same operation effectiveness as the gestalt of implementation of the above 1st is acquired. 
[0173] In addition, with the gestalt of this 3rd operation, although he is trying to give gradation to the 
amount of luminescence of each dot with the so-called area gradation method, the method which gives 
gradation for every dot using two or more kinds of external analog voltage is also employable. 
[0174] Drawing 8 is drawing showing an example of an external analog voltage use gradation method, 
and shows one dot. That is, each dot has the organic electroluminescent element 12 of plurality (this 
example four), every organic electroluminescent element 12, the PMOS transistor 13, the NMOS 
transistor 14, and retention volume 15 are formed, common word line W as line writing direction wiring 
is connected to the gate of an NMOS transistor, and the separate wiring d0-d3 is connected to the source 
of an NMOS transistor. 

[0175] And it connects with a reverse side list in the organic electroluminescent element 12 of the 
PMOS transistor 13, and the reverse side is connected to separate common feeder VO 
electroluminescence 1 - VO electroluminescence 4 in the NMOS transistor 14 of retention volume 15, 
and as the electrical potential difference of these common feeders VO electroluminescence 1 - VO 
electroluminescence 4 is shown in drawing 9 , the brightness Bl of the organic electroluminescent 
element 12 obtained with those electrical potential differences - B4 are set up so that it may be set to 
B1:B-2:B3:B4=1:2:4:8. 

[0176] If the brightness at the time of making the organic electroluminescent element 12 emit light 
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altogether for every dot as it is such a configuration is set to 15 For example The organic 
electroluminescent element 12 corresponding to 8/15 and wiring dO in brightness if only the organic 
electroluminescent element 12 corresponding to wiring dO is made to emit light and brightness will 
make only the organic electroluminescent element 12 corresponding to 1/15 and wiring d4 emit light 
And if the organic electroluminescent element 12 corresponding to wiring dl is made to emit light, since 
brightness becomes the condition of 3/15, 16 gradation will be obtained for every dot. 
[0177] Therefore, even if it replaces with and adopts such a gradation method as the 3rd configuration of 
drawing 7 of the gestalt of operation, the same effectiveness as the gestalt of the 3rd operation can be 
demonstrated. In addition, in an above-mentioned operation gestalt, it can choose suitably corresponding 
to ****** etc. about whether for each of a data-line drive circuit, a subdata-line drive circuit, a 
scanning-line drive circuit, and a vertical-scanning line drive circuit to be used as the base and another 
object with which whether it arranges in the base with which the data line and the scanning line have 
been arranged, the data line, and the scanning line have been arranged, and to be arranged, moreover, 
although both the transistor of the silicon base and a thin film transistor are usable, when arranging a 
drive circuit in the base with which the data line and the scanning line have been arranged as a transistor 
of the above-mentioned drive circuit which is alike, respectively and is contained, it may be desirable to 
constitute a drive circuit by the thin film transistor On the other hand, when using a drive circuit as the 
base and another object with which the data line and the scanning line have been arranged and arranging 
it, it may be desirable to use the transistor of the silicon base as a transistor of a drive circuit. 
[0178] It is also possible to make some into one among a data-line drive circuit, a subdata-line drive 
circuit, a scanning-line drive circuit, and a vertical-scanning line drive circuit, and to arrange as a 
semiconductor device for control of the data line or the scanning line. 

[0179] <Electronic Book> The example which applied this invention to the Electronic Book which is 
electronic equipment first is explained. As shown in drawing 10 , Electronic Book 91 displays data, such 
as books concerning the electronic publishing stored in storages, such as CDROM, on the display screen 
of a display, and reads them. 

[0180] This Electronic Book 91 has the frame 92 of a book configuration, and the covering 93 which 
can be opened and closed on this frame 92. The display 94 in the condition of having exposed the screen 
on the front face, and the control unit 95 are formed in the frame 92. 

[0181] This Electronic Book 91 is constituted based on the organic electroluminescence display 10 
which the display 94 mentioned above, and is made as [ drive / by the driver which is not illustrated / a 
display 94]. 

[0182] The example applied to the <mobile mold computer>, next the personal computer of the mobile 
mold which is electronic equipment is explained. Drawing 1 1 is the perspective view showing the 
configuration of this personal computer. The personal computer 100 consists of the body section 104 
equipped with the keyboard 102, and a display 106 constituted based on the organic electroluminescence 
display 10 mentioned above, as shown in drawing 1 1 . 

[0183] The example applied to the display of a <cellular phone>, next the cellular phone which is 
electronic equipment is explained. Drawing 12 is the perspective view showing the configuration of this 
cellular phone 200. This cellular phone 200 is equipped with the display 64 constituted based on the 
organic electroluminescence display 10 mentioned above with the ear piece 206 besides two or more 
manual operation buttons 202, and the speaker 204 as shown in drawing 12 . 

[0184] <Digital still camera> Example ****** explanation of ******** is given further at the digital 
still camera used for the finder. Drawing 13 is shown in [ connection / with an external instrument ] 
simple, although it is the perspective view showing the configuration of this digital still camera 300. 
[0185] To the usual camera exposing a film according to the light figure of a photographic subject, the 
digital still camera 300 carries out photo electric conversion of the light figure of a photographic subject 
with image sensors, such as CCD (Charge Coupled Device), and generates an image pick-up signal. 
[0186] The display 304 constituted based on the organic electroluminescence display 10 mentioned 
above is formed in the tooth back of the case 302 in the digital still camera 300, and it has composition 
which displays based on the image pick-up signal by CCD. For this reason, a display 304 functions as a 
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finder which displays a photographic subject. Moreover, the light-receiving unit 306 containing an 
optical lens, CCD, etc. is formed in the case 302 observation-side (setting to drawing rear-face side). 
[0187] Here, when a photography person checks the photographic subject image displayed on the 
indicating equipment 304 and does the depression of the shutter carbon button 308, the image pick-up 
signal of CCD at the time is transmitted and stored at the memory of the circuit board 310. 
[0188] Moreover, if it is in this digital still camera 300, the video signal output terminal 312 and the 
input/output terminal 314 for data communication are formed in the side face of a case 302. And a 
personal computer 440 is connected to the input/output terminal 314 for the latter data communication 
for a television monitor 430 like illustration again at the former video signal output terminal 312 if 
needed, respectively. Furthermore, the image pick-up signal stored in the memory of the circuit board 
310 has a television monitor 430 and composition outputted to a personal computer 440 by 
predetermined actuation. 

[0189] In addition, as electronic equipment, ****** equipped with the video tape recorder of a liquid 
crystal television, and a viewfinder mold and a monitor direct viewing type, the car navigation 
equipment, the pager, the electronic notebook, the calculator, the word processor, the workstation, the 
TV phone, POS terminal, and touch panel other than Electronic Book 91 of drawing 10 , the personal 
computer 100 of drawing 11 , the cellular phone 200 of drawing 12 , and the digital still camera 300 of 
drawing 13 etc. is mentioned. And it cannot be overemphasized that can apply the display mentioned 
above as a display of these various electronic equipment. 

[0190] As mentioned above, the gestalt of two or more operations was mentioned and explained about 
this invention. However, it is not limited to this invention being applied to the gestalt of above- 
mentioned operation. 

[0191] That is, although it connects with the subdata-line drive circuit 50 alternatively and a part of data 
line consists of gestalten of above-mentioned operation in it, all the data lines are connected to the 
subdata-line drive circuit 50, and it may be constituted. 

[0192] Moreover, in the gestalt of above-mentioned operation, although the data-line drive circuit 40 
and the subdata-line drive circuit 50 are outputting the electrical potential difference (value) 
corresponding to the data line connected, respectively, they can also output a current (value). 
[0193] Moreover, with the gestalt of above-mentioned operation, the subdata-line drive circuit 50 
explains the case where it indicates by the character, and, specifically, can be used as an inspection 
circuit or precharge circuits, such as a drive circuit of the data line, an open circuit, etc. which perform 
still pictures, such as character representation, a display of the radio field intensity in a cellular phone, a 
date, a calender, and a Desktop Pattern, and a simple display, etc. 

[0194] Furthermore, the subdata-line drive circuit 50 can be operated with the data-line drive circuit 40, 
and the image-processing effectiveness, such as the so-called superimposition, can be acquired, for 
example by piling up the output of the subdata-line drive circuit 50, and the output of the data-line drive 
circuit 40. 

[0195] When the output of the horizontal scanning signal for making the scanning line for one screen as 
shown in (A) among drawing 14 in this case drive is made, within that period The output from the data- 
line drive circuit 40, On the concrete target which divides the output from the subdata-line drive circuit 
50 As shown in (B) among drawing 14 , while outputting data signal ** to the first half in the horizontal 
scanning period (horizontal scanning line drive period) from the data-line drive circuit 40 As shown in 
(C) among drawing 14 , it changes to the subdata-line drive circuit 40 that second half, and data signal 
** is outputted from this subdata-line drive circuit 40 data. Moreover, as it can set up suitably in this 
case about the days of supply (drive timing of the data line) of data signal ** and data signal **, for 
example, is shown in this drawing, the days of supply of data signal ** are set up for a long time than 
the days of supply of data signal **. For example, data signal ** is a picture signal or an animation 
signal, and when data signal ** consists of easy information, the days of supply of data signal ** are set 
up for a long time than the days of supply of data signal **. 

[0196] In such a configuration, if character character representation is carried out by the subdata-line 
drive circuit 50, it will come to be displayed that character character representation has lapped on the 
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first picture. 

[0197] For example, conventionally, although original image data (data on memory) was processed 
directly electrically, by displaying as mentioned above, compared with the case where it is processed 
such, a configuration can be simplified extremely, and the equivalent image-processing effectiveness 
can be acquired. 

[0198] In addition, you may make it first made by the subdata-line drive circuit 50 within a horizontal 
scanning period, or the data-line drive circuit 40 and the subdata-line drive circuit 50 are operated by 
turns within said horizontal scanning period, and you may make it drive the data lines XI -Xn about the 
drive timing of the data lines XI -Xn by the data-line drive circuit 40 and the subdata-line drive circuit 
50. 

[0199] Moreover, the data-line drive circuit 40 or the subdata-line drive circuit 50 may consist of 
gestalten of above-mentioned operation including a latch circuit. The thing in case the organic 
electroluminescence display 10 of the gestalt of the 1st operation of a **** is equipped with the 1st and 
2nd latch circuits 81 and 82 as two steps is shown in drawing 15 . 

[0200] In the organic electroluminescence display considered as such a configuration, digital data is that 
sequential selection of two or more switching elements 84, — , 84 corresponding to the data lines XI -Xn 
is made synchronizing with the shift action of a shift register 41, and parallel supply is carried out from 
the data supply lines Dl-Dm. And the data is sampled by the 1st latch circuit 81, is further transmitted to 
the 2nd latch circuit 82, is once stored there, and is outputted to each corresponding data lines Xl-Xn 
through the D/A converter circuit 83. 

[0201] This organic electroluminescence display 10 can make the desired data line drive, without 
preparing the address line in the output stage to the data lines Xl-Xn by arranging a latch circuit. 
[0202] Moreover, it is also possible to replace the subdata-line drive circuit 50 with a decoder 51, 
although the decoder 51 is prepared and constituted, and to adopt a shift register with the gestalt of the 
1st operation of a ****. Although it is needed to make the data lines X2, X5, X8, --, X (n-1) drive in 
order also in the monochromatic specification mode period T2 when a shift register is adopted When 
power consumption does not become so large even if it makes the data line drive in order by the 
subdata-line drive circuit 50 since wiring is easy and ends compared with a decoder 51 (for example, 
when the number of pixels is not so large), there is value to adopt. 

[0203] Moreover, also in the gestalt of the 2nd operation of a ****, it is also possible to replace both 
both [ either or ] 51 and 61 with a shift register, and the configuration using such a shift register has the 
value to adopt, when power consumption does not become so large (for example, when the number of 
pixels is not so large), even if it makes the data line and the scanning line drive in order like the above 
by the subdata-line drive circuit 50 or the vertical-scanning line drive circuit 60. 
[0204] Moreover, the gestalt of above-mentioned operation explains the case where an electro-optic 
device is an organic electroluminescence display. However, you may be the electrophoresis apparatus 
with which it comes to hold the migration dispersion medium in which not the thing limited to this but 
an electro-optic device contains liquid crystal equipment, and liquid phase distribution and an 
electrophoresis particle. In short, the electro-optic device with which this invention was applied is an 
electro-optic device equipped with the electro-optics component arranged corresponding to each 
intersection of two or more data lines and the scanning line which were wired in the shape of a grid, and 
the data line and the scanning line, and the data-line drive circuit which can drive the data line, and said 
data-line drive circuit are characterized by having independently the subdata-line drive circuit which can 
drive said data line. 
[0205] 

[Effect of the Invention] As explained above, according to this invention, it writes as the configuration 
which prepares both the configuration which prepares a subdata-line drive circuit or a subdata-line drive 
circuit, and a bypath drive circuit, and is effective in the ability to reduce power consumption compared 
with the case where inspection or precharge of a display control, an open circuit, etc. is performed only 
in a data-line drive circuit, a scanning-line drive circuit, or a line drive circuit. 

[0206] If it is invention which relates to claims 1, 7, 1 1, 16, 17, 18, 26, 30, 35, 36, 37, 43, 45, 50, 52, 53, 
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and 54 especially, it is possible to reduce power consumption more notably. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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(2) 

1 

@K<o5*>**< ^t)V^fn^\ ir^-y^ffi^xi^ 

5 ] m&m i 4 <m>ir;fta^iB*ttf>m^ 

-^*IB«iliI«l^5t>*ft< ktv^-ftt*^ D/A3 
y/^^0KMxTV^r^ £r#m 4: -f 5 H^3fe^3£ 30 
Bo 

^3£B 0 
Bo 



^r?8 2002-17 5045 

2 

IMBniHlMdS^rSA 4: ate D % ffiria^-r 9 
Bo 

«OTtBftM££ttWlblI]K £ 

1 2 ] .flt*fi 1 1 K«0**3fe*»W-i3V^ 
fe'>ft< fb^-Ttifrtfi* ^-^ffixXV^r.^ 

»l§IKtf>5*>4>ft< fctv^-ftu^s, i/7H/^t 
l 5 ] 1 1^1401/ ^-f ttJ&MdlB* 

i'j^- * 3»K»iejKar/fl(rfaBJ*S3»iiiK^W?» t ft 5 

1 6 ] b»*« 10XH15 KfEttfl)««;3te^ 

D 6 6 J: 5 ft o X v > 6 c k #m k i~ Z> Sftft^S 
Bo 

[8*518] 8*510, 15, 16^0?17^DV^ 

7jk*- b'frbttim*^?? b*\zwfr-rz>mz 

^mm D ± y b ^ J: 5 1- bfc c k t 
1-6«^*^Bo 
[«*« 1 9 ] fjt^il 1^18 <DV^*t^|CE«0 



(3) 

3 

mm^mm^mx^^x, 

-*mmm®& k&mv w^xmrn^-^m^mm-r z> 
m&m 2 1 1 mutm 2 0 m^m^^mm^mm 

2 2 ] ffilftm 2 0XW2 1 ^1E«tO«ft** 

&mT-fmmmm&<D 5 v>ft< £ tv^rn^s, 20 

thrift, 

[fit*H2 3] flt*g2 0^P>2 2(7)V^i"tt^fa« 

llIieZfc^lBBJ^^j»BK»lHlK^5^*< ^fclvf 
tt*^ % >>> h i«*Jx?&ffizLX^Z>Zk$:&mki-Z> 

im&m 2 4 ] fS2fc3t 20H23 tf>^"f tlMZjBM 

®&Rxfimmw\7*-*mmW)m&<D? £t>v>-r 30 

2 5 ] fpTJRJfl 2 0 j&> <£> 2 4 <D V >Ttt^^iCl|E« 

^m^^B^^i&^fttw^vNT, amebic- **6k 

6«*#*«fi<&«tt;frifc. 

[ft *K 2 7 ] 2 0 2 6 m^-ftt^fE 

*<^««;*^i6Bco«lb^«fei-*5v>*r, ^co^fe^Rifg 
1 Hu iii t -f Z> C 4: 1 c J: t> # 9 - /5 s W fife k ft o T *5 
S:»«ti-««***3SBo»«i^j£ D 50 
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4 

[flt*3i 2 8 ] 2 7 IE«com«3t^B^IE»i 

zfttcT-*m<D&&m&Mc&Mistcz.k&(&mki- 

Ift*«2 9] St#«2 O^fe 2 8^V^-f*td^E« 
o««5l6¥3SB^ib*ifei-*3^-C, £Ks/ h***- 
Kfc^t?^^ **** -Kto n T?Wft* ^TtB t ft o r 

h^m^tix^^m^n. mim^-* 

[f*#«3 0] IS**2 0^ib2 9tfnvrjft,jW-!E« 
^««5t^36B^Ktt*ifetc:*5v^T, B91B^^j»co^T 

4: k^zm^ft^mwnmmjjm. 
im&m 3 i ] 3 0 ia«om^*^B^ig» 

KjIh33§^5 V>ft< <h h^iTti^tK "r^-f&mz-X 
^ZZLtZtemk-tZ «»3te^B^K»* jfeo 

3 2 ] gS#qi 3 0X113 1 «cfE*<^«ft*^ 
ISB<oK«i*jSfe|j:*3V^T, Stf»jfe3lEjBJSKftIsIKXt5ffllE 

H»*3K3 3] IS5R^3 o^fe 3 2<7nvFaxjWi!B« 
<o*«*^|SBoJBifc*ifetc:*5V>r. SCriEBI^^^li 

3 4 ] ff^JS 30H33 <D^-rthfr\Z.WM 
K £ * ir 7 * * — Kfc OlB-efflifciS »rffi £ ft o T 

ftD, miE^ir?^^***- K^R$^xTV>5*-& 
3 5 ] If ^ 29X1134 KIESt^SSt^ 

ft o X v > 6 £ 4: $:#8S[ 5 Wftft^fioKK^Sso 
[ffll**3 6l 8l*f 2 9, 3 5<7)V^4x^ 

^««KD**3t*3SB«>W»*«fe^*5V^-c, 



(4) 

5 

[S*^3 7] ft**2 9, 3 4, 3 5&U?3 6co^ 

-rti^mm<Dm^^mn^mm^m^^^x, wis 

[lt**3 8] Si** 2 Ofah 3 7^V>m^(C|5tc 10 

"r-*wm&b *m «9 m^xmrn^-^m^mm-r^ c 

[ft** 3 9 ] »^ttlcE»* ttfc«»off*riftiEilft 
[ft** 4 0 ] ft^ttfcBR $ ttfc««c^fT*ffij|EiB 

[ft** 4 1 ] ft** 3 9Xli4 0 U 
[ft** 4 2 ] ft** 3 9^4 1 tOVvfjhjWC!&« 
[ft** 4 3 J If** 3 9frh4 2<D\,^~ftlfr\tm®. 
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6 

Bo 

[ft** 4 4 ] It** 3 9H4 3 (DV vfftjNdlB* 
[ft**4 5] It** 4 41B*eO*-«3iU^ hn^; 

Bo 

[It** 4 6 ] ft** 4 4 3U2 4 5 tC|B*C0#«|^ ^ 

[ft** 4 7 ] ft** 3 9H4 60V ^tl/^lEife 
tf-zfffibteoX&V. «B*Ky h***— KjWM*§ 
fcfc, HflfBBJ^- * IMBftiai6*s«-»i k * 6 J: 5 l-fc o x 

[ft** 4 8 ] ft** 39^^46 GOV vf JXTH-IESt 

^n, mmftjjfamm<Di£x&mm^. wimmnrnmiEi 

^^S£Bo 

[It** 4 9 ] It** 39^46 ^ tl^t-IEtt 

m\B\m^n, mmn^mm^x^mmi^ mmmn 

[ft** 5 0 ] It** 4 8X114 9 lw!E«tf> l" 



7 

[fflt*S5 1 ] »*R4 9^5,5 0(7)1 >TH^IB* 

tiXi^^lcii, tMtC^-^jMKIiiiaK&tmBliilel 

JBIblBlKds^rSRi i *t * J: 5tcteoX\i*&Z.bS:mkh1r 
5 2 ] 4 7XH5 1 lw!S«tf)*tti3L U 

CbftZ£?\zft<>x^ZZk&W&k'tZ>%m^i>>'* 

[«*S5 3] IS*^4 7. 5ia, 5 2(OV^f^ 

Bo 

[»#«5 4l 9*54 7, 5 1, 5 2M5 30V> 
flWB^K* K^b((IB^7^^ 

[Stf 5 5] 2 0 71^3 7(0^-ftL^tC|BSc^ 

i *¥*aaBiiBrt jcwref*- * mubmhik t fWfEgij^- 

^i^igiljlH]^ k &® V WjLXffifty*-*m&m®)irZ> C 
[»*«5 6) ^-*&S^S3^36B&ffl;tT^£ 

fee t S:4»*fc-r*«^«»o 
[0 0 0 1] 

tRrCOlEI^fe, (electroluminescence) ^^f^rfljffi 
[0 0 0 2] 
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8 

5 0 WW^U* hnA^*^i?^*^^gBte. 

UXflfj&^ftX&tK Ell 6 [2, ft*©***^* hP 
/W^y-fc^^MSBi 0(D*fi8S:^-rig-e&5o ft 
3b\ Ell 6lC«, hnA'S + jz-fei'**^ 

110(7)^, 4*<Df-^»Xl~X4^C;2*0$ 

[0 0 0 3] W*>. C(7)tffi^l/^ ho/VUi/t^ 

^§SBio», ^fpitwM^eiais^x-^jax i 
DD^j^$ttfc*ii«&m«ai i£. sr^ur^tK -r- 

^IXl-X4i:M»Yl, Y2 fc<D#XjfilC»J©L 
X. MStLT^*xi,^ hnyW^^y-tv^lR^ 
1 2, 1 2^KltC>tLXV>-5 0 rO^jXfL # 

(R) <^mfe^pr||^^3iu^ hP/PU^ty^ 
20 ^12, ft (G) <ra«feaSnTteft*«3LU* hD^U 

yty^niitft (b) ^fi^«rffi*#«3iu' 

^ hn/u**s/-fe>*SiiF-i 2£r. Sftjco^-^X 1 
(CUR, ftccO^— *j^X 2 JCfiG, ^CO&CO^— ^^X 
3iCjiB, $ ^I^O&CO-y-^X 4 iCfcfcR. fcl%3 

^Jw, #^»x l-X4l:«»Dl:»iSS*t*3 

^^^irv^^i 2. fc<D&eL&*fmte&m^i'* h 

[. n/]s*^sy±^XfR^f- 1 2 co 3 hX — DCOpf 
30 If P£Ht^LXl^X, Ztl\Z&oX* ^Wtixu^ h 

[0 0 0 4] ^LX. #W«S^l^ ho^Ui/ty^ 

m*i 2<Dimmmni&mistiz>k ki>\^ jeh&am 

te, P^^/i^<7>MlMOS h^v 5 ** (£LT> P 
MOS h7^^ feWi",, ) 1 3^Lt, 
j»l 1 tw8a«£*LTl*5 0 ^/c, PMOSF7y^^ 
1 3 coy- hi:. ^iS^^^-^^X 1-X4 ^coFbI 
Nf^*IISMOSh7y^^ (WT\ N 
40 MOSh7y^^i»t, ) I4^tt^n6 

<b fc tJ-, pmos h7y^^ i 3 coy- h t % 
&mMi i ^cor«itc N 5^ftuxv^6 0 s 

*b (w, nmos h7^^^ i 4 coy— h^ s . -5 

hn/w^^vyirV'^^^-l 2. PMOSh7y^^l 
3, NMOS h7y^^ 1 4^^St 1 5I^J;o 

x, v^^^r^f^^ f y -/^xfoi^ii2 o 

[0 0 0 5] jfeSElft Y 1 . Y 2 co^fi, ^SMigSjlEl 
50 &S3 0lw^$nxv^6 o " jfeaElftiEtblelK 3 0 tt. v'^ 



(6) 

9 

hl/^^ 3 1 ts '<V7T 3 2 k\Z£-~>xmf£$tlX 
i^T. >y h u^x^ 3 1 «^oy7r 3 2£r^L 
x**BIyi, Y2t^«tjiestL6J:5i-*orv^o 

[0 0 0 6] miC*f U 7^iXl-X4^)i8S 
4 0 J3\ i/7hu^^4 1^ ^f"^IX 

^l:^oTV^ 0 Sot, ^7hl/^^4 1(Z)^7h 

si-ji^^nx-o-fo^-v mm) RTf*? mm 

[0 0 0 7] y^-^ym^A 2. 4 2 (07*— 

*i»x i^x4<ommn. trtMtinR, 17 

t(lfIl7R-17Blt * (R) . » (G) . W 20 
(B) iC^tiS LfcT^n ^(D h^7f-ff ^-m/£VIDR % V 

idg . vidb &m&irz>tcit><Dm%'ifax*%>y, m^mm 

2 0^B»Ujfeatj»Yl. Y2 <Jr^n^SE^$^LXV> 
5 0 J;oT, #r^»xi-X4li, aBKSHKSft 
fc*$S^u^ hn/K^^y^l 2<a«fe£R]fe 
O t^^f-^-mJEVIDR . VIDG . VIDB ^*&pf|gt 
ftSJzSt-, ^i/fy^4 2^tt, tfr;<Hl 
fil7R, 17G, 1 7 B<D\*^1Ttlfa\Z.igffi£tlX^ 

e 0 

[0 0 0 8] h Ui/*^ 3 1 <Z5'>7 hWiYf 30 

TtO-r-^jSIXl, X2 % XnWlWSTLt^ 
-Y ^ >?X\ M&mY i ^»«*:<»*.Jfc^3fe«i|»Y (i 

+ 1) co^tc:^fT-e^s^»!^*o-cv>6o 

[0 0 0 9] «±^<fc5**fi8T?&ntf, v-^ h U'^ 
* 3 l^t/v/^ h 4 1 CDi/^ bW}ft\Z£oX£i 

T(7)MiYl, Y2, - % Ym«I^$tl5^ 
tl^ #3featj»Yl~Ym^31«*^TV^IH^T^ 

T-^ixi, X2 N Xnds«B»:aiRSix*^e>, 
^waff 2 0 co^Mffi^rfijffi isxmte&titfj-t 5 £ £ *s 40 

T*#6o ft*5, «-r-^iX 1-Xn l£tt^<7>i»RB*lc: 

JEEVIDR , VIDG , VIDB <D\,^-rtlfai>mt&£tl, *<D 
tr^ft-g-ttEVIDR s VIDG , VIDB tltY i 
|cJ:otIK$nTV^6NMOS Yyl/i/Ts? 1 4£r^ 
LT^til 5\Z&?Lbtl, *<Offt«p**l 5(7)^m 
ftiCUCTPMOS h7V-^^ 1 3<7)^^^^^J 

hps*u 1 la^***^* hn^^s/ 

irv^^^i 2lc:«ixS«SEtt* s tr'7 f 5d-fS-9-«£EVlDR 
, VIDG , VIDB #W«S^ 50 
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ho/uU^ty^l 2&0rS*>»Src«3t§ 
[0 0 10] 

[00 11] U^L4^6, «*©t»xi/^ hpyi/* 
ottSSYl, Y 2 N Ym<73:£T£|ilB#:I£Kj$i*: 

z>—Jjx\ zr-?mm.W)\B\&4 oiaotf-^ix 

K X2, Xn(7)^TS:|l|g»cKi!iS*5«fiK"e*)o 

5ft#-&-ct. £M®u:#LTx-*£»#&;tftttjlx 
tfft*>ftd>ofc 0 ^L"C. ^Wafflwjtfb-C^"-^*:** 
»*:6fc«>lc:fci:, _h^L/c<t 5twt£^-*i&xl'-Xn 
at5±3feaEj»Y 1 -YmSrJIRftKWiS^rS^S^fce 

fttmtfft&ftV\fc:«>* 7^IXl-Xn»lT« 

^Yl-YmlrllLT^. *^7**£»^LftlMg«c 
IcgE^ £ *XT V ^ 6 tf> t> ^Xfgtb-T 6 &m 2b o fc 0 

fc, ^r^7^^^r^L>il^«ci=:oV>Tt>^iaY 1 

-Ym^rig»i$^Sfll^Xfcofcfc«>. msktemt>&m 
[0 0 13] $^{c s S^SJWSr-rs^fctwH^i-, 0r 

[0 0 1 4] **Wr±, r©ct5 4«§*0)»«f^ftS 
[0 0 15] 

[0 0 16] *«M«olB2<oBft5t^36K«, *^0Jco 

mmBif-^mmmmm^n. atrial- *m<D 5 *>^- 
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[0 0 17] *l^^)l3 0i^gBli, *mW(D 

[0018] ^m<om4(Dm^^m.n. *%w<n 
[0019] *&w<nm5<Dm^ft¥mwte. *w$\<» 

[0 0 2 0] *^P^W||6^S^^g«. *3PJO 

Bi^e>^5com^^@^^v^x, mm^-tmrn 
[0021] ^pjco^7(Dm^^@«, ^mwo 

[0022] ^mm^mscDm^yt^mmn, &mw<D 
mi^hm7<Dm^^mm\^^^x. m<D%^^m 

[0023] *mw<nm9<Dm^ft^mwn, *mw<r> 

[0024] *%m(om i o <Dm^*^@te. 
<Dmifrb&9(nm^ft^w\z&^x, ^h^yhm^ 

oX*^, Mia^iKy h^^- K^^^tiX^^^ 

7**m^~h*&mn£tix^zwi^n. mmm?* 
- ? mmmmm* t * 6 £ 5 & o x v ^ 6 c t z& 

[0025] *mw<Dm lcnn^x^mwn. *#w 
<nmifrbmio<7>m^ft^mmzte\<^x. mmit^m 
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12 

u BfriaBi*aE3BKttiH]»tc«, A(riE*aEifto5*><o- 

[0 0 2 6] **B91<aft l 2 ^«*3t*3S«tt, #3BW 
[0 0 2 7] &&W<Dmi 3 0f^¥illj:, #3§W 

io oiBi anil 2^«*3t*as«^*3v^. awe** 

[0 0 2 8] ^SPJiofg l 4 

[0 0 2 9] #«9i<z>tB 1 5 o«ft3fc*3£Hte. *3B9! 

20 <omi ifrhmi 4<nnf*3t^mw\z&^x. ^K^h 

K£ 9 * *mijk*- K £ <alWXSJgias "TIB 
£#oX*5!9> SWE^Ky h^^e- K^iiiR£*iXV> 

as^ratfco, atria* ^7***^— Kjfts»«sixx 

[0 0 3 0] *mW<Dm 1 6 0««C3t*3gHtt. *»W 

<^sbi oxusi 5om^^eic4ovvx. atrial 
30 7**s^e- K^^$nrv>6^^fi, striae K 

[0031] i£$m<n% i 7 ot^fgiii, 

<^«10, ^1 5^r>*^l 6cO«SC*^Bt-*5V^T, 

striae Yy hm^- wmviztix^^m&^it^ 

[0 0 3 2] 1 8 <Dttftft^3£B«\ 

40 ^iio, us, fie &t^» 1 7 comr^^wr 

<t ^icLfcr ir^^m^ LXV>^ 0 
[0 0 3 3] *&m<nm l 9 ©t»*¥Stfi, 

SaiBBI^-^lftlHlK <b ^r^O «9 ^^xafllB^-^l&^lgBj 
[0 0 3 4] £fc. ±|E@W^rii^*t6fc«)t^ 

50 <D&i<nn^ft^mw<nmW}Jjmn. #*mzsm$ti 
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mm®® k*®*) w^xmmy*~-?mzmmi-z> c ^ & 

[0 0 3 5] #3§WOfg 2 (Ot»«^SI^ffiB*ft 

[0036] *&m<nm 3 w«ft*^3ea^JE»*jste 

[0 0 3 7] *ftW<Dm 4 (Og^^IWiB*?^ 
[0 0 3 8] 5 ^«SWt^3g«(Dggib*jSfe 

[0039] ^mm<o^ e eo«ft3te^KB^Ktt*& 

fcsi>x, mriE^-^i^igtt[HiK^^Mlspj^~^^sg» 30 
0&tf>5*>4>ft< ktv^-fix^s, D/Aaw<— ^0 

[0040] *kw<d%s 7 om&Lit^munmhjjm 

[0 0 4 1 ] *»W<o»8 om«**«B^W»JEr«fe 
tt. 1 7 o«ft3te^36fia>BMh;fr& 

fEft*^*^^ 3 Ky h£ imm k-tZ> Z k\z£ 

[0 0 4 2] #«W<£>!f5 9 W«SC3te^«fi^re»*jSfe 
^**aiiRttK:»iR ufcc k k LX^6 0 50 
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[00 4 3] *«91<Dft 1 0 ^m«3t^B<Oig«l^ft 

oHT*«JiftdSRrtBt*or*5?). atria* k y hsi^e- 

m&kte*)^ tm**7**mnk*-b*i>mifi£tix^ 
z>w&\^te. mtdM\T-*mmW}m&fcft%}ktez>£5 

[0044] **wco» 1 1 <Dm&ftmmm<nmmjjm 

**al«W^«3RL^ fflG££E«UBttlBlK £ l«'J^^^ 
-»o*S»S:gBtt^rffi*BI*3Sj»Kf!iliIK fc Sr«I t» # 

[0 0 4 5] #3891 1 2 0«ft3t¥SSBOJStt*jSfe 

h'Pte< ki>\*^tifat>K f^-^iitv^c^ 
LX^<5 0 

[0 0 4 6] 1 3 W*«*^»B^JB»^ffi 

ftlc^X, MIB**l6J^tbIeIKXt/MIEBl3fe3ffi»K«i 

;tXi>*r £&«MS£ Uv^o 
[0 0 4 7] *mW<Dm 1 4 ^««C3te^36B^Kftirft 
tt. #*91<z>!Bl 3 <a«ft3te^3SBtf>Mft* 

l^Ufc LXV>£ 0 
[00 4 8] *&W<Dm 1 5 <B*«#*«B^«toMfc 
f*. *«Sw»l irt^fgl 4 w**C**36B^K»* 

K^»«StbXV^6»-&t-f2. SttBBI^-^IWB 
tt0l«at/flfflEBI*3lE»llIK^ *a <^ ft 6 ipl:/ioT 

[oo49] i 6 (Dm^mmwKDmm^m 

*3gWcoJBi OXfiJBl 5 ©«***3BBwK«i* 
?fe^^x, M1E^-y9^^««*— KdsaiRSixXt^ 

^&lc:it-<X, P»W»^«l^e>ttSJ:5«-*oXv^c 

[0050] 1 7 <Dm9\yt^mw<ommjjm 

snxv^4fr&»ctt x aaie^Ky h***- k*«»is 
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[oo5i] *&w<Dm 1 8 <nn&yt^mw<ommjfm 
o. mi 5, mi 6Rt*mi 7<om%, 
^mm^mm^m^^^x, sjie^ks/ h^^-k 

[oo52] #^<Dfg i 9 <Dm^yt^mw<7>mW)jf& 
mir- * mm®)®® t mmm?*- ? tzmvwz. 

[0 0 5 3] £fc, ±IE@W^rii^i-5^^lc s &$£W 

mmn^nmRu^-^m^^^ft^xm 

^**y^>-xm^mm^&\<^x. mm^f-^mmw)® 
&knm^. v"=t-y*^A, stit^-* umm 

mm7*~-?m<D^xzmmL,, mmm^-^mm 

[0 0 5 4] ^m<Dm2(D^m.^\s? hn/W^ir 

mmv"-^mmmm^knmz.^ 

xm$L £ tiit?*- z mmm?& nm?-* mmmmm *m 

[0055] ^mm<Dm3<Dmm^i-^ hp^-; 
^^m^mmn. ^m<r>mixnm2<D^m^^^ h 
v/u**y^i/*m^$im^&\<^x, mm^-^mmm 
>y h ^i>*?*^/vxmf&^tz.z.k*w&k 

[0 0 5 6] *$£W<r>m4<Vi(m^l'f hP/V5 *>y± 
^^-?Z^A;Xmf&lstcZk*&mklsXh^ 0 

[0057] *&m<om5<omm^^t w^^^^t 
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^nt^-^m(o^m^mm^tczk^mk l 

[00 5 8] ^WnmstD^m^l-? hn/v^^>>ir 

^xm^mmn. ^wcomifrhms^m^^? b 

10 h^l®^<t^6^i:^J: «9^^"S^^W«i^^ 

[0059] ^mm<Dm7(D^m^^^ hp^u^t 

[0 0 6 0] *^B^(7)^8(7)^r^U^ h^/W^ir 

[00 6 1] (D^VOi^m.^^? hn/l^^ir 

t2/is**y±>xm^mW\^te\<^X^ 4Ky h***— 

[0 0 6 2] 0©tixl/^ hn/^U^ 

hpyvUs/ty^gIi^i>t, ffiKffBMlBlB 
40 ffi^ixv^o 

[0 0 6 3] W^Il KD^m^\s* hP/VU^ 

■fe^**»«Ht, *^wii^f)i8otix^ 

IMHftffl^MtTBtblHlBSrRlt. BtflBtTBtblelKI-ri. 

ffimffxmm<D±x*tgMi,, mmmnmwimmz. 

[0 0 6 4] #m*M<Dmi 2(D#m^l'? hP/V^iy 

50 ±>^m^mmn. *^sioxnii iotix 
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[0 0 6 5] *&W<Dmi 3<7)*«^U^ 

-trv^^^Blis *¥£W<nmi l^H 2 ^#$1^ 
ftoT*^, MIS^Kix h^^e- K^il^$ttXV^6 

[0066] ^m<omi 4<D^m^^? hD^Ui/ 

?m^- b^m^tix^^m^n. mm±b^yb 

[0 0 6 7] #»9J<Z>S6l 5Wtixi/^ hp/v^y 20 

±>*m^mwn. *mw<Dm9. mi sa. mi 4<d 
[0068] *mw<nmi e<D^m^i-^ ha/vu^ 

1 1 5<0#«:nl^ h P/l'S^j/^^^RSSBfcfcV^ 

T\ «HE^Ky h***- Kd^Sfri5^^7^^^^- 30 

[0069] ^fc. ±ieawsr5tfiK-f-6fc«)^, 

WMX'fcot, ME«««Btt, *awi«Djisia»& 
^1 9 0«ft3t*3Sax«**MwlBl^fe»l 6tf>* 

[0 0 7 0] d 1 ^^3t^B&^ 

«ft:*^3SB^iEft^jfeJwfcoTtt, ^(D7?-?mm 40 
^rmm^fccxmftm^mm-fz. t^ommmm^ 

[0 0 7 1] *»«(0» 2 OSM^^B&tFm 

»**3SB^««i*«fe^*)oTf4, H^-*lMHklilK 50 



»IM2 002-175045 
18 

±^-*m\z±<>xm^&ft5m&\^n^-*mm 
[0072] at, *nMoi3^ia*^i^r;s 

»*^SSB^Kib*iSfe^*oTtt. ^-^JftKlblHlKR 

=-y&&/vxm&£tix^z>fab. *ti\zmffi.tstitc 

[0 0 7 3] £fc, **M60fB4^««*^3SBRt5« 

* * £ tltcf - * ^igBjlU&gX W: BIt*~ * 

[0 0 7 4] #«W<a*5<aSft3fe^fiXtf« 

syf L |ill64:*^T?«fiJi*ixXv^6^fe, Witt, 7Ku 
[0 0 7 5] £fc. **W^*6^****»«fttf* 

[0 0 7 6] *«W^SB7^««C56^»HRt/S 

mmffiffi%fa\zmx*x\<^h<nk-tz>t, mz-&. m 

[0 0 7 7] *3SM^»8^«ft^3SBRt/« 
[0 0 7 8] ^rUX, *«M<0»9^m«i3t#36Bat/ 

[0 0 7 9] 1 0 ©t«**K»tf«*ft 
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^m^mmmmm^tmmxfrz*^? * * *^-r 

[0 0 8 0] Lt, l 0 ©«*C**S6«Jt 

[0 08 1] S fefcl, 1 1 ^)l^)t^^f^ 

K<of&tc, BJfTJiMMa]S»S:*U *<£>BIfTlM!>lBl&|;i 

»&^«9JfTlgttllIK«:*J^"r £ v * 5 "T 
IB i: ft So 

[0 0 8 2] *^^12©I^^ 
IiIBS2fet/BJ*aEj»BBibllIK^ 5 *>*fc < 4: fcv^H^ 

6cHt^6o 30 
[0 0 8 3] * ut, #»w*>lfS l 3 **3fci£S«;sfc 

ROVJ^3£HUBIblBlK^ 5 V>ft < fc fcv vf fta** 5 , > 

[0 0 8 4] * Ut^ 1 4 COS«3t^3S 

»-(**> 5***,. *<OBJ^3S»K»IiIilS*fUffiUTjfe3lEj» 
tr5>w^X£5 0 «ot, C©*P^I14^ 

#<5 0 50 
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[00 8 5] *ftW(Dm 1 5 <0«ft#^«&t*««# 
[00 8 6] t It, ^mW<DW, 1 6 Oi§t3t^BS 

xfm^ft¥mwi<nmmjjmzib<>xn, ^j^tf, 

^^-K^3l^^ttXVN5#^^^. Rt«|*«r3«_L 

[00 8 7] *fc, #»W<0ifS 1 7 COm^^^H^t/ 
«ft*^«Ogg«i*fetwfeoX«. ^t7^^ 
-K^M«*nxv>6*^(c:«, :7^-^«S»«:«?> 
U **»^f-^SolR»ra MMftS*X 

v^SJJMH) Srfi a* -e#5 0 

[0 0 8 8] Sfefcl, *^^18(^)I^i» 
X#5ct 5t-Lfcfd^. MttSrffl^-rs^^tc^mB* 

[0 0 8 9] £fc, *ii^l9 0iMfgfM 
iHiK^^^^x^-^ia^Biii-rsc^x*, —was 

— * mmm\*\m t bi^ — * mmmm^ 
b<nmS}i%m\zo^xn. fe&mmmmm<ommz7*- 

[0 0 9 0] if^m<o%\(n^m^^^ Y*>v% 
^yir^^*^3SJt^fcoXfi. ^co^— ^jSBtblHl 

^-^i»^J:oX^4fT7^tc«x- 
fif5^^r±»J9 f "-^jft»»llII84:*iJffli-S> <hv>5« 
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[o o 9 l J Hlt s &&W<o$B2<D&m^^# h^/^; 

#>tc^< c&Ki»&Rttft<Xfc»t*o 
[0 0 9 2] *»fl©S3 0t»xL/^ hn/U5*y-fc 

^^^tMlTV^^b, *r*Lfc:J;oX«B»$ 
tf. 

[0 0 9 3] £/c. **«<OfB4^Wl»3i^^ hn/l^ 20 
«M««K>T«n»*ft6. 

y k j: o x ffljfoSM&mzmiR ub» s* « * 

****«B«r>:# < ft 6 J: 5 ft c t ttfti\ 

[0 0 9 5] ^LT, **Wc0»5^*«Ji^^ ha/V 
^c:«jK§i^xv^S7 f -^j»«, Wflffa>4«£«ttS Ct*-* 

I6xfe5^f>> ^mi\ J r-#Mmgh\B\&%mmL,XT- 40 

[0 0 9 6] *»Mco»6<o*«|niu^ hD/v; 

**1rv**»iS«j:*>oTW:, Blx-*lft8Bfb(H]&S: 
fiJ^LXf-^Hft-BibS^SttR-Cfa. -gtfcofe?)^ 

-zuwrn^zmm \*XT-*m*mh^zy&ix 

«»l«*SMS<0JJtV« (G) ICj;oX^^^n 50 
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[0 0 9 7] ^ErUX, *¥&W<Dm8<D#M^^? hn/V 

^^yfev^«*3e«ic*>oxtt. Bi^-^^BiftiHiK 

SrfiJfflUX-r-^iiftSrKibS^rSttax^ Pj®0#£ 
-^(Ofeco^^fUfflLX^^tT^ C<^^X# 

[0098] ^m(Dm9(D^m^^^ hp/vs*** 

^cOjfctRftffi^ ftl37I2Xfc 6 * ^ 7 * * Sr^-TS * 
^ 9 * * K £ cd - oca«^e— Ka*i»R pfffix* 

-fe^S^S«^«fiKS:«x.XV^5»'&^«, ffr^te;*? 
[0 0 9 9] ttX «i^S9(Dfixl/^ hn/V 

K£\ BI-7 f -^j»KftI«IilSt-»lSS-&XV^So 
XOx-^jlftSr^JfflUXS^tTfett, ^7^^S* 
^UXS^sfr^tiSwirtc&Sd^b. &m^— h*(D 

[oioo] #3B9!<E>f£i 0(^*1^^ hp 

*>*w^ B]tT«»ia*«:*u, t<Dummm\B\ma*, 
n%famM<n—&<n&&mnmzmmi'X\<^zfrh, ± 
xton^nm^xoxm^n 5 ^fcttmnwais 

SrfiJfflU "a5^tr^f^iB^tcJ:oX«^:^tT5*^(- 

[0101] ikf^ ^mm^mi i<o^m^\s* 

^^glltTigfttHj^l^tT^^gB^O-^O^^al^W 
l-Sa*UXV>«5^?>, ^X^fl^r&lEjJRt-ctoXa^S: 

x<>xm^*ft?m&\^nmftmW)m&&mm-rz>, t 

t^5««»»jasBriBi:ftSa *fc, ^WWll 

Kttft<Xt^l> a 
[0102]* bX, *iBW<0» 1 2 ^ho 

yw^^yfe>^S^3g«tcfcoX«, BlfiWIMllKlwtt 
^$tlXV^S^T^^gB^«, Bffi^«r^«* (ff^^SB 
M^iU®«*r^{^^xv>5^^^-r6«t. ^Jx^, M 
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[0 10 3] *^OSgl 3<^$S^l^ hn^U?/ 10 

tiz>frjj\inmm<D*mk <Dm&& kHz* 

[0 10 4] %z LT % *3PJ§tf>lgl 4 0tixl^^ Yu 

?^ft- Ffcmvitstix^^m^a^ mm$kzm& 

[0 10 5] £/c, *3§^<£>igl 5(Otixl/^ hn/V 

Ttx\,^z*mm) &m<-tz>z.kfrx%z> 0 30 
[doe] ^^t^ *mw<Dm\ Goftm^i"? hn 

yi^^ir^it^m^koXfi, — ^IZLV-teyhX 

[oio7] *mw<Dm2 o (Dm^^mwnmmijfe 
y*-*mmmm&k *® v m^xm^f-^u^wm-t 

zfrirxmrni-zmmk, x^mn^mmwif-^mm 
wjmmzfrisxms-tzMffik, ^it6^^^# 

-rzmmz, ^m^m^-r^mm^t^x^^m 

[0108] 4*:, ^mm(om^m^n, 7*-?&m^ 
^zm^mwttm^x^^m+m^x&v % m^mmt so 
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ux, ±m^m<Dm i^hmi 9 (Dm^yt^mmxn 
^^^m^mm^mi,tczkx\ ^m^mm^ti± 
^^m^mm\^n^±m^i toe t 6 Q 

[0 10 9] 

iexo^xm^6 0 

[0110] mi \±^m<om 1 ^usso^cop^^r 

il 0(D«j$£^[H]3g|2]Xfc5 o il6I^L 

[0111] wh, *mm<Dmm<D#m^u? hP/^; 

1, X2 X Xnk, ftjjfanmk LTOS*(DM 
SYl, Y2, Ym^^^T-^tCgEa^^n, ^rixk 
-T^-^X 1 -X n k 1 -Ym k cO^^Sl-. 

mi 6(Dm&kmm^R. g, B^^M^^tc^m 
*3*k ttt, 7*— *isx 1 ~x njBco^r— zwmwi^ 

[0 1 1 2] fib, *lfe^7£ffiXte. ^^BjlHlK 
3 011, is? h l/v^^Xf±&< s T^-^3 3^^ 
T^/5fe^ttTV^ 0 ^oT, v^^-^3 3<Z)S)f^^3gt: 
ftjm^e^i: 9. MtYl~Ym^^7hL^^ 

fttm^tcm^k mm^mm^mm £ ^ z> c k t 

[0 113] ^fc, X — ^ISJKibIlIK4 0(7)v-^ ^ 
^^4 1 iwH>f ^HS-g-EnblX^W#&S4x. 
l^SblHlSg 3 OCO^^ — ^3 3i^«^^ — ^fg-^-EnblY 

niK4o^ ^j^tf. mmuk^n^m^mm2o km 

[0 114] -f^ — ^WS^EnblXRtfEnblYWt. ilS 
— U^</V (^3®^ "0" ) Ofi^fcoT, n — u 
^</KD>f ^ff^-EnblX^t^EnblY^^^^^xv^ 
-5W«, i/7H^^^4 1»^73^3 3ft 5i» 

yi- (Welt "1" ) ©>f *-^HB»EnblXds«i»Six 

TV^v/7hUv ! X^4 1(l iy^^^T-4 2 CO 

^x*|P]fl*^v«ffi^i-SJ:5{w/j!oX*5 5, 

— y/Vts^EnblY^j^§HXV>-5T f =i — ^ 
3 3fl v ±X^3fe3t3»Yl~YmS:RI^«i!i$-*Sct 

[0 1 15] /^*5, ^>f U-</KO-r^— ^/Wfg-^EnblX 
^M$tlTV>6f^^ (frtfitil7R-17B± 
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fiDt'T^fg-^SJEVIDR , VIDG , VIDB fl, t£XW 

[0 116] £fc, -(D^m^^t Vv/v^^y-tis* 
1 0 te, tr^^HS^ 1 7 R - 1 7 B _h<7) fcV 
^fs-^-m/EVIDR x VIDG . VimZT-t-v-rm^-k L 

P3:fri££SfflLXfc>9, v/A^>s<-*m 

^7h^^4 1i:MyfV^4 2, 4 2 
KjIUS&4 0 tf«U^BE«*ixT, I c K9>f 

[0 117] -t It, tixi/^ ho>o^*yi?>;*3e 

&tixmm£tix\*^z> 0 

[0 118] giJ^-^HigftlElKS Ofi. 1 20 

«j££*vo>X, f=i-^5 1©tBM^s/^S 
^5 2, 5 2(dft^$tb6<fc P^c:/ £ ^oXV^6 0 ££o 

X. -7*3—^5 l offi^lcjSCx, ttS^yfy^ 

[0 119] ^^f^fy^5 2, - 5 2 CO— ftgffid 
tt, f-^iXl~Xn(D^, jft (G) ©aifedSnTIB 

|X2, X5, X8, — % X (n-1) iCg^^ttXl^ 30 
5 0 o£tK 7 f -^i(WB«i|ili64 0^Wt. f-^Ixi 

5 01-12. f-^iX 1 - X n ^)-aiX^5G^M 

-^SX2, X5, X8, — % X (n-1) CO^ilJR 
ftW&^£;ixX^5 0 
[0 12 0] *>f y^^SfiF-S 2 S 5 2 CO 

f±. (Eii 6#ra) tixi/^ hp/^; 

^^irV^^^-l 2 k&m&WMl 1 ir^PMOS 
h7^^ 1 3£i^fc«j&Xfcsa>ibs 

[0 12 1] *HJfi^»ffiC0^T«3iU^ hP^Ui/t 
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n^jy—m^— K) a^HiS 2 o co 5 *>»» (G) 

[0122] ^tx ift^-nXy-m^*- Kfcfc, 
«6igIblH]3S3 0 i^-*i»iB»|§Ite4 0£as#3&£&o 

■campus 2 ooa^ftijfti^fffeix, ^#&o*feg^ 

-Ktfc £Sitlii[H]Sg3 0 i:liJ-r-^j»®l»iIeIK5 
0 <>r t * o T*«HfBB 2 0 <^S^»J»?5 s fif feix* 

[0 12 3] ^c?)i^ x ^7-^- KXte, T-^n 
tr^^-fg^-m/EVIDR. VIDG % VIDB Id 

-r^^^^^mEEVCHR JcJ:oX5B3fe^WJ»Six*c: 
v\ o£ DPgiBI&^2 k-4otv^, coo J: 9 1c, 

[0 12 4] BB2tt, *SafiOJgffil2l43*t6#«3iU^ 
[0125] ^7-1^- KIWST 1 XI2, 

mmm\s\&3 o 4 o#*»i4o 

X^X, *Si»B»lHlK3 0^3 — ^3 3dS#*3£JR 
Yl~YmSrNS#tcre»i--5t tttw. SIYI-Y 

mco — ^^ig8[I$ttxv^6P^^w. ^— ^^j|giibiHi3&4 o 

(Di/7M/i/X^4 1/5\ ^-fiyfy^4 2 x 

4 2 SrJB#(c-of ot y 1 1 SB^Sr^t o^>f y^- 

^f4 2, 4 2 IC^ UXfT 5 o H12(7)^7-^ 

kmubiibt i xn. *aiE*Y i - y e dsie#^ 

MlYl-Ym^Pi(cM^n, -O^ISYi 

dsJBIb^ixXV^Wl-, ^X^r-^Ixi-Xn^ 

[0 12 6] ^/c, ^7-i^- K3WUHIBT IX 
tt, ^^^Y 1 ~YmMr-^§X 1 —X n coig®J^ 

t/jWfefet-T^P^«JEX^S.Lfctr^ft-©-mJEVID 
R , VIDG . VIDB ^ N fBJ£-e«Jt)*^ej^6o 

[0 12 7] roofed, -r-^^ig®jln]^4 oi^J;^^ 

-^«ax i -x n (Dmrnfr-m-Tzm^ -o^^si 

Y i ^Mr-^^$^M2 OtctH^^n, jfe36«6 
|g»Ie]K3 OJr j;6**j»Y 1 -Ymco^»j^-^-f 5 



(15) 
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[0 12 8] KSW^T 1 M 

n — U-^yW-C&o^^ — ^fS^-Enblxat^EnblY 
^ t^A^ft*. tSt, 7^-^0383 3f*£ 

M^t6o C<D<b#, fc^*-f§^®EVIDR , VIDG 
\ VIDB t>M l/^H:@^$tl6o JzoT, 

Ort^XOWSlldS— SFJcy -try h£*i3C£l£ft5 0 
[0 12 9] mytj/ htt^ftESttdl^n^B 
iiLfc&Kl, /v-f U-^yl^"Cfeo/t>r*— :7VW§^-EnblX 
^t/EnblY^r/u — U^M^m^O > ^nWRttn — U 
^/McH^SttSo >f*— ^/Wf^EnblX&l/EnblYT&S 
p — U^/McMS^ f^-^[HS3 1^T(DMi 
Y 1 -Ym^W:n"l/K/H:ML, ->7h^^ 20 

*7tkm^M-r 0 ^(Dt^. tr-r^fs«-«mviDR . v 

IDG x VIDB *>p — W^M-MSax, -tix^Rfin— U 

[0130] 7*-?mmwim& 4 0 cott^ 9 tc, 

9J-r-^i»^ttlHlK5 O^WJbirfttK ¥fe*»*- K 
[0131] ^ LTs *fe^^e- KS1BBT 2 Xte, 

t^)f-^jSX2, X5 N X8 V -, X (n-1) tM 

&?t5 zktfi-ez&o Z(Dk%, W>mms 3(C«n- 
7*3— ^3 3&tf5 lt£J:oTStR$;ft,fc{fc^ 

£ 0 40 
[0132] Of^ Hifea^*- KJHBT 2 "Ctt, tt 

[0133] r coj: 9 sa^ia^ 5 3 p — i-^</v(d 
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|Tf3-^3 3 at/ 5 1 i^J:otMLTV^ffif^ 
[0 13 4] «ot, *^J6<ojgHBo»fiRT*>ixtf. ¥ 

^/jlMlY 1 - YmSD^T-^iX 2 , X5, 

x n td ft &mm $ ^ « sttrfc , i - n« u & v ^ 

[0 13 5] £fc, ffittS^rSj^S^feSjfeaE^t/x 
-^««>*»*!*ft<ftJxtf, 7^AflS»S:j|e)t 

Y 1 ~Ym^7"^8X 2 s X5 S — , Xn^fRfflB 
**<-C#S (IU2{C^ #9-*«*-KJHIHTlfc: 

m&\^it^xm&mti*mkirz> c * t>x* % 0 
[oi3 6] $h\^. ^mm<ommx^ m&m^*- 

KWT2m ¥fe (G<7)^) X^t7^^^t 
{£JBLfti^J; 5 l^oti/^^^ 7;^7-t^t7 

[0 13 7] ¥feS^-=E~ KTtt» (G) ^Uffi 

*mm-rz> c t ^tt^xmhm&mjjZ'bz < x%z><d 

[0138] £k±(DX *> Kl, *3«t©*tt<0«dK-C*)ii 

Wife*, tg*f§HW$84Si;fc (MWQIS) <Z)J:5lw^U-etiH 

10 13 9] H5«, «WOi2WHteffl«S;*t 
orofltfiKSr^-riHlKlgl'CfeS. /£*J. -tSESB l toUJfco 

[0 14 0] jfei", *SMfiro»IB«)*«l*f^ hoyw^ 
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5, X8 S X (n-1) <D?t>(D— §|5<£>^£iliRfft 
^*8II£I!j[e]3g 3 0 £teS"JI^ BJfriE 
«)lH]K^LTOliJ^^iEWllE]3§6 O^ttfc^i:. (7) 

[0141] BP*>, ^^mSbtHlK 3 0 tt, il6 10 

<^#^£l^(-, v^7f>^X^3lW/<s/77 3 2 

{cJ:oT^$ttrv^ 0 fflU '>7M/^^3ll: 

lYtfSA^£;ft5J;?l-ftoT;fc<9. U^/WD^- 
^fB^EnblYtfSA;^;^^ '>7h^^3 1 
^T<7)^j»Y l-Ym^|^^tcig»$^:5J;5»- 

[0142] wiy-^mmmmnso^^-y 
j: ^(^^oxv^^i: ^jiieig i (Dmm^mmt mmx 

2, X5. X8. X (n-1) ^XWj:<, ^ 

f-«X5, X8) ^^LTl^ 0 

[0 14 3] ^tt, BJ^IW«JlH]S&6 0*1 7^- 
^6 1h /<y77 6 2 i^»Jifc$;h/r*3*K /<y77 
6 2(^m^ftytC{i. MiYl-Ym(^5t>^iiffi2 30 
0<O»^«*^E$ix*:**«l (HI 5 T'(i, *^»Y 
2 X Y 3 N Y5, Y6) W^^i^|^jg$ixTV> 

5c ^oT. M££*UUblHlK6 oas#?»(;ifcoTV^ 

Y2. Y3. Y5, Y6, ••■<£> 5 ^Offifttf>*3lEj»aSffi 

[0144] *nis^«^»fi8-c*)oxt^ x^-m 

^e- KJHIBT 1 Xfl £3fiKW£ibIe]j$ 3 0&t>^-* 

[0145]* LT, KJBUBT 2 UHM?*" 

^-EnblX&t/EnblY/^'M' U^/Wi: 9 , h U-i^ 

^^31 HJ:oX4xro*SlY 1 —Ym^RlNptCJBBi 
>7 h 4 l CJ;otit^x->f 

VIDR . VIDG . VIDB fc/>-f <y>WCS^£ *x N 

[0 14 6] #C^T\ ^ — ://Wf-^EnblX&T>*EnblY 
^ p _ ^;H:| 0 f : |l: N BJ^i8*|gibIeI8S 6 oxt* 50 
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[0 14 7] J;oT, ^n — ^6 1 IwJ; t) — ffl^jfeJElft 
Y2, Y3, Y5, Y6, •••<£> 5 ^OttE^^S/^IC 

LfcttSOx-^j^X5, X8, - s iSSIEi»5 3 £ 
[0148] o£ «9 . ^feSE^e- KffllBT 2 T-fl ^ 

[0149] ^(DJ: 7 JblESg 1 ©It^fiTllS 

tjkmm 2 o <7)^B. ^ tr>% 2 <Dmm<Dwmx\^m^mm 

[0 15 0] ^tX, *HSSO?BlB(Cl&oTfi. ^7~ 
KJ03BBT 1 -ete, |. 3 1 Srfflfjtfc 

^lE^iblUK 3 0 Srfijffi KfflBT 2 

1 Sr«x-fcBljfeaci»K»lHlBS6 0 m 

3 &mmzitz>tihb<nm&m£) * v < T**>a> 

^> ho/w^^5/irV^«^ei 0(7)$^ 

[0 15 1] ^fc, BI^-^jftlBiblelKs OtwfflbT 

t> "r^-ps i laoxty • *7fc®m£ft£*-< 
v^rm* 5 2 *>fi*as_Liass i onj6(Z)?Kffi j: d t 

[0152] me Rz*m i 3 tonjB^^ffi 

^^SIl OOfllfigSr^i-lalKig-efcSo <C*3. -tlE 

s&i, 2(7>nffi©jgii:^i:«^ii > feiDif^-^w 
[0153] en*>. ^mM<omWt<o^m^^^ b^^^ 

*»trjyh (^(Z>«-ett, 6tfs/h) cott^S^W-r^ 

7-^X1, X2, X3, Xn^fi$tlX*5t), 

ftjj&uaz. ftjjfammk^xvwz&frfflmm 

Wi, /Wi i:. W&<r>4i/s<>— ^^rKf^^^^fc^co 
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[0 15 4] 18 7 fit, t«^i^^ ho/w^s'ty^ 

^i 2«r»3ft**sia»*riiS:«ufciai6Bi-t»*)o'c, 

RJBH^-t-«t 51-, 6t'5/h«id0-d5^f>^6 
^BJIBitftW i , /W i £<D^ftle#J&LX, 6 \f y h<D 

v^s„ 

[0 15 5] !Btg[EJBg7 oco 1 try HS<olE«ffi$m* 10 
~o<7M>/<-* 7 1, 7 2*fei-*»«tJ-««UX* 

ZQknm 3<D—Jj<DS- Kt-, jg'JO-O'^— ^ 7 4* 

d 5_h(D^— pl-ftoX*^ 7*—* 

5, 7 5(0^fHW^- hWg^£;HXl^5 0 
[0 15 6] -t IT, #^)fctf>?£ffiT*tt, fl^l/^ h 
P/l^^s/ir^Kt^l 2MtlfH^, M8<7)^ftS 

WWffia^Sl-S6tt5<!r, -^cottte, SI : 
S2 : S3 : S4 : S5 : S6 = l : 2 : 4 : 8 : 1 
6:32 £ftoXl^S 0 ^#£1^1^ h DA'S-*** 
>^^^T-1 2<7)£-®i$l-J;£, t^ftL^PMOS h^>- 

[0 15 7] £/c, IE«®K7 0^«, •#i&»M«ljW 
W i , /Wi JiOfB^ds^sttS £ i: WKftV 
DD, VSS0Omte^?>&$tLTV>T. #^fy/W7 1, 
7 2, 7 3(i®^i®VDD, VSS<7)mJ3E&vW U^/V&tf 30 
p-i^/w£ LT»f£-*-£«fc 5l-4oT*5 0, ££>t-, 

$P$jl/W i flSn — U"</V) co#^{^fi, ^ ^ 7 4 

/W i ^/n^ U^</W) GO^-gidfi, >v^— * 7 4 
ffittttffi. ^WW72 t ft So 

[0158] ««i&*Mmfcw i,/wi «\ ettmie 

C^, S^^WfiW i U-</K7)^(C(l N IS 40 

tiIUS§7 0 00^-^^5157 3 ^f-^id 0-d 5 i 

«#&*as*TfiBfcft!>, f^^Wlffwi^p-^ 

-</VOm^^fl, f^^S7 3^7-«dO-d 

So 

[0159] meieM*), #**&*MMtwi , /w so 
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^77r3 7^X«$tltV^, x^-^3 6lC 
i:o-CIRSii)S:-8^t§i&*««l»W i , /W i 

0^x12, ##j&^wj»iftw i ^N>r l-^a-x, 

^ffl«$/W i »o — ix^/v^ft t), y^-^3 6 MJ; 
oT»RStLTV^ftV^Oflft(7)*^^»jaiit6W i , / 

w i do^xte, »^*SJI8wiiio-^t 
»#a*«u»j»/w i te^-r u-<^^fts 0 

[0 16 0] ;tlMU r^tel-Xn^W 
tUl, 7 f -^l6K«illIie4 0id«jRSix-C^S o x-* 
WmWm&A 013, 5*3—^4 5 i:, A^»J»[eIK4 6 

[0161] xn — ^4 5<D#a*W:. # Kjx hfe^T* 
^/V^— ^OtTy hlfck (Ctf)#]Xd:, k = 6) X 
3 (C<D3te, ®iif P£fe£-f SR, G, B^)HJ|fei: 

HWrfHi:. A^SMWh]3&4 6 0>R|C< kX 3*OM 

mmRx^C >y^U4 7 <D&*^ y^ym+A 7a« 
l££*lX^6 0 
[0 16 2] -t L"C N SlCio-Cttgcom^ 

ioT^JjBtR*^ 5^^»4 7(7)^^>f iy^V^^4 7 
a^jgttibSn, A^^Jffll[HlK4 6Wffl^M«ttft 
§jft*:*>r s/^^^9R^4 7 a laoT-iOT-^iS 
(«X.tf. XI, X2^X3) W*T^^®®20©J 

ft, ^^ir#aRSttXV^»#ii^»J»j»W i , /W 
i lcJ:oT*^^«ffitftoTV^-o^1Et6lelK7 
0 ld##^*nS C ^ left So 

[0163] A^J^JfflllHjgg 46lwte, ^y^y^n- 
7 8 k X 3 \?y V<nmW&^ti*W*1&Z*ii> X 0 

tcftoX^Jt), ^rco^^y Ofi, gl^L 

ftv^CPUici«toTWJ»SixSJ:5J-fto-ct^S 0 * 
/c, -x^ — ^3 6&CM 5fi, T K^y7r8 1 

ftoX*3t), 7K^5/778 1l^^^>'^yh 

p-^8 2^eJ:oX^J^I^tlSJ:5i-ftoXV^So 
[0 16 4] ^:LX, ^-^!9iE^tE]^4 0^-^ 

ibtHlK3 5(7)7^^-^3 6 ld«>f ^-yyWff-^-Enbiy^ 
«$tl6J:5l^ot^Ts 7^^4 5W3 6 
n; Is^/W^f ^-^/V«-§-EnblXSt^EnblY^A 
^$HS^> ^XCO-r-^^X l~Xn^il^L, ^X 
0*^ii^»J»j»W 1 -Wm^IRt^J: 5 (cftoX^o 
t), ^^(ete, W^m^-tt^X^^ u^v^ftSo 
[0 16 5] ^rLX, #HJfi<&»lB-T?fc. B'lx-^i8llg 
«FlUK5 0dSKfte>ttXV^, -toBl^-^JWBiblilgS 
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5 0 {Cite, f-^iXl-Xn(DH, ft (G) <Dm& 

7-^1X2, X5, X8, X (n-1) 
JxTl^o ffiU r^iX2, X5 X X8, X 

(n-1) (0^tl^fiv\Z^tl^nmd 0-d 5<Dl£X 
Xte&<. h n/i^^s/ir^iSi^-l 2 go ? 

X — ^®lgi!jlHl3&4 OJCJi, T-^»X1-Xn(0 10 

X2. X5, X8, X (n-1) <D, £ h\^—^(D 

[0166] ^mm<Dmm\^^xn. x^-m^- 

h^mmr 1 Xte, 17- KJMHKil§IK3 SRtfx-^JIK 
^»#j&*SJ»j»wi , /w i tmVlZthZk ki>\^ 

7*=*-?4 1 iaote^«x i tmvizti. 20 

^■(O-T-^^X i iCk X 3 tf 5/ hWlftt^ioti 

^WS2 ofl9^tt*&*ix6o »#a*«i«iifcw 

R, G. B^<7)#lEtg[HJB§7 01^ x — *i6§X i ±(OM 

[0167] c cx\ #Jx.fc£, u^/i^W** 1 s 
n - i~</KZ)j*^S: OfcU SSi® d 5 M 0 ^{g^W^ 
Six. ^n^coBaiSSd 0-d 4lc:i<o«#35Sflfe*&S*x 
Xl^^^-fS^ IBttHlK7 0<7)?^gE^d 5lcS 
jBtSturv^^f 7 4^lil irfctK -tttfiJl 30 

^ooge^d 0~d 4lCgg$nt^5^^-^ 7 4 CO 

&S7 3, 7 3^y/<-^7 4ij(D/-KI-li, & 
7<D±mfrb. 1 0 0 0 0 0^^57-^^fl^tL 
fcCirtd^D. W-^^V^-^ 7 lX£oj££ft 
TPMOSF7^^ 7 5, 7 5(Dy— HwflM& 

S*x6;^, ^m^is? hP^U^ty^l 2(7) 
SSS 6|dxJJS-f 6PMOS b^v?** 7 
V<t ft«9. ^HJ^tf)PMOS h7>^^ 7 5te^^ 

£MB (S1 + S2 + S3 + S4 + S5 + S6) l£ 
»1"6|g3fc*«, 5 0% (=3 2/6 3) ift£ 0 C(75 

l5tSHIK7 o^SUco^-^ds»#i&*ix6 

[0168] o£ 5 , ®^ S1-S6 Oit &_hlE(£> J: 5 
UH^LXV^fctf), <r-*i»X i a*&#1BKHaiS7 0 

i-s^at*-^-* i/tnvy*—* srSSRjtrs z.k\z£ 

V, #Kjxh6l:64IWI, Sot, £-Mifi PfeXte 2 
62144 (=64X64X64) fe^W^^f! 50 
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[0169] LT, Hift***- KJBIBT 2 iC^tT-T 

sBRfcwc, ±mmiv>mm(DMMkmm^, 4*—?a> 

fs^-EnblXRt/EnblY^^-f l"<;Vb ft 0 , mto9*& 

[0 17 0] #Cl^X\ >T^-^fs^-EnblX&r/EnblY 
^D-U^HlIo/ctlCli 7-^»IIhIS4 0 1C 

[0 17 1] iot, 7=>-^3 6lI];oXttI^ 

J: 9 GlrftjSLfcffi^tf)^ — *|&X 2 , X5, X8. 

*i5 0% (=3 2/6 3) OG-C»*S*6^fcdS"C 
X#6 0 

[0172] ci<Dj:5tc:. ±ia*i (^ifcco^sxteT 
fc, ±EJBl^lllfi^ffli:RI«of^ffla*!as#e>ix 

[0 17 3] fc*3. ^O^3C0HJ£(DJ^ffiXte > V^*^ 
[0 17 4] H8tt, ^ar-^n^mJEfiJ^PSW^co 

«-K>yhte, ffi* 40) (D^r«^ 

xlu? hd^^^-zir^^^^Fl 2#{^, PMOSh7 
y^^l3, NMOSh7^^14&OTOi 
1 SjSSKJtfettXV^X. NMOSh7^^^y^h 

\z.\*.ftj5mi$kk x^xco&mw- K»wds«a«Six, 

NMOS Hv^^^^COy-^^teSfJ^COgE^d 0 — d 
10175] ^U, PMOSh7^^130ti 
Ml 5 (7) NMOS h7^^ 1 4 ^HjS?«JH. S'J^ 
^ ha/W^ ^^ir>^4i^j^$ttXV^X, -^n^^il 
^^^iyfe^^4(7)«/Ete, m 9 t^-f £ ^ ^ttlh 

<7)mJ3EtwJ:oX#^tt6W«^^^ hp^^yty^ 

*iFl 2CD»SB 1~B4#. 
B1:B2:B3:B4=1:2:4:8 

5I^K*SixTi^*. 
[0 17 6] z.<D£?temtitr>1b6k* & hSlc, 

tcm&<Dnm& i 5 ^-r^^r. gEidoi^e 
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£iir*U;f]®jgte 1/15, d 4 Isfc^m*- U 

^ hn^^^^ir^^^l 2fcft£3g*£*fttf®;£ 
128/1 5, ga^dOl^iSU^^^^ Fn^U 

ytzsxm+i 2Ri$mmd lumtfcts^u^ h 

n^^^^/ir^^^T-l 2£3§7fe£*fttf®Sf:i:3/l 
5, b\<^Mr&^teZ>frb, & Kt/ h&U: 1 6RtBW*# 

[0 17 7] ctoT, J; 5 *BW*aS:JB 3 <^H16 
£#rtK«fii-5»&te. net h7^^ia ^igid 

[0 17 8] y^^fESj[Hl&g. Bl7-*j»gE»la]ii&. 

[0179] <mi-7v 

fcSS^^s/^JcigfflUfeWtcov^RW-t'^o 010 
tC*H-J;5t-> 1^/7^9 1^ CDROM^oofElg 

«*B^*«Wt6lw*«LTRtf J: ? Id Lfc 
[0 18 0] :ot^-^9ift 

-i^92t :07U» A 9 2idHEB»Tfli**^— 9 3 
££WLTV^ 0 7 1/- A9 21CJL -t^SffiKS^ffi 

[0181] coi^y^^ 9 m^mw9 

3SB9 4*s(gg(,$tt* J: 5 lc4Sntv^. 
[0 18 2] <^^^M^vh°^-* «^H» 

tcm\^\,yxm.w-i-z>o aim, cco^— yt/i/ay 

^■-^ lOOtt, Bll fc:*1-<fc 5 K 1 0 
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B106 bfrhffi!&£tlX\<^Z> 0 

[0183] <*»ms>»ci^ m^«*-efossi*m 
ffimm 2001^ mi 2 {z^-rx ? ^ «»<D*fts#* 

>2 0 2 (D\Zf)\ SfgP 2 0 6. aSfSP 2 04^^ 

±HSU/cW«^^^ hn^Ui/ty^i/TlIi 
[0 18 4] <fV^^f/^^7>^l:, 7r 
v^rmP^-T6 Q I313^ N c^^^fW^7 

[0 18 5] il^co^y 9te, »E¥»^*«^«to-C7 
^/^^iS^^O^U, 7^f^/^f^^7 3 
0 0te. |£^ttW5fc^£:CCD (Charge Coupled Devic 

e) te¥<Dm&mtt£vftmm&Lxi%mm^*$Lf& 

[0 18 6] x-f *J9fi'*?-A'jJ* 9 3 0 OtC^ttS^ 
— * 3 0 2C0^ffi^fi x _b^Lfc*-^U^ hn^U 
s/ty^s^fi 0^S<5V>T«^$^fc^^S3 
0 4j&SRtf-e>*U CCDtt:J:5»<fc«^lc:£<5vvT\ ^ 
^4rfi 1 5fllfi8^<Co-cv^o Ctf)fc#), ^iSB3 0 4 

tt. ^fyyx^ccD^<h'^fc§^7 h 3 o 

6^tt^^TV^ 0 
30 [ 0 1 8 7 ] C CT\ IM$#^»»«B 3 0 4 IC^S 
tt^:tfi^#|ftS:*»UT, i^s/*tf*^3 0 8 £f¥T 
t^«f*l-*3»t 5 C C DW»«fB HIKS 

«3i o<o**y\v&$k • feirt^nSo 

[0-18 8] :©7>f^^f^^73 0 0 

irfcoTii. * 3 o 2<nwm\^ ^ytm^-mtim 
^3 1 2 1. 7*-*mmm<DAm?)$&*3 i 4 ^ds«rt 

ibttTt^o tit, (a^<z>J:5iw. tfr^oh^^m^* 

fflM : f3 12l:fj:7 1 Wt^^^4 3 0^\ Sfc, 

^v*-^jfi«ffl^AW*«s^3 i 4idr±/^-y^/i/3^ 
i^ftmaox, [Ei3gs«3 i oco^^y 

tc:»JrtSnfcJ(Mk«^, 7^^4 3 0^ ^~ 
4 0idW^$ti6^<b^oTv> 

[0189] fc*5 s 1X11, 0 1 0 Om^-^ 

5/^91. mil <tvn°— y-^/i-n^t 0 ^— ^ i o o, h 

12(Z)J|»SS2 0 0, HUOr^^^f/v*^ 

9 3 o o<nm^i>, «*^wtr*. ta-77-fy^ 
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X*38« ^Sffl *TtMe © tt» 5 * t? t> ft v \ 
[0190] JBJLbtt X 5 ^Wco^X, ffim^H 

[0 19 1] -f&fr^ ±*E<£>llJG6<^l&XfcJ:, SI?*- 
S*iX«WSLXV**as. Bl^— *iMUBibiaiS5 o^«. 10 

[0 19 2] iij^^jfecD^ffi^^X. ^-Z 

[0193] jb3*^igjfi<D?gffixii. m<r-*n 

JB»IUK 5 0 tt. ^ir^^^|g^S:-r-5»^lwOi>XK 

X#6o 

[0 19 4] $ f)!:, BJ^-^a^iblUKs -r- 

[0 19 5] ^^1^, «*tf. HI 4* (A) M^T 

fabnmjjk&ftrtz. Mete-mat, i3i4* (b) \z 

fcl*5tt** ■^^Sft*tCT f "^^B[H]K4 0^)^^-^ 
«*<D*ffi^-t^-*X% il4t (C) tC^W-J;5 
l-s *^«*^BJ9*— ^*K»iaK4 OM^fJxX, 

[0 19 6] c<^>J;5ft«fiKlw*5v^x. i^-^Kft 

(7)_hl^^r-t 7^^^C^^SftoXV>5 J: 5 
J; 5 lefts. 

[0 19 7] ft***, *-y *?1nV<rm&f—9 50 



#Hi2 002-175045 
38 

(^^y_hi^6f-^) *iS»«ftW^*pxuxv^^ 

#^ieJt^X«j££8^XfK*£: LXIfWftiBlfc«3ffi» 

[oi9 8] *4b\ 7*-*mmW)®&4 o ^bj^-^is 

|g»j[H]^5 o £tc:J:6-r— *i&x 1—XncofgKi^-f ^ 

0BS5O^J:9/j;Six6J:5l-UX 1 bJ:<, Jfti^ttAWE 
7K 5 P*3E»irflrttJ:'7 !r -^J6BgibllIK4 o irBlx— **MK 

■■rT6J:51-LXfcJ:v\ 

[oi9 9] ^fc. ±m<Dmmmmx^ 

»[h]&§4 0*v^ttBJ'7 ^ -^^6BB»IeIi8 5 0 tt, 73^® 
K^XWttii;v\ Hi5i:ft _h*I!<£>fg l to 

Q&2&t LXmiRTfim2(D : 7iy^m&S 1, 8 2* 
M;iXl^Xl^m^^£:^LXV>£ 0 
[0 2 0 0] 5ft«/&<^ Stl*:**^^ ha/P 

^yizV^^glC^X, 7*J9A^?— ^ 

4, • 8 4iSv/7 h^^^4 1W'>7 hftfpl^ffl 
LXjUI^il^^n^C^X^, 7-«»«Dl-Dm^ 

^y^m^s i lex-t^^y v^£*ix. ^f>(c^2o 

^^/^[El^8 2(C^§HX^CXV^o/cA>^ hrstt 
X. D/A^y/W0K83^tX, 6 #7* 

-^j»X 1-X n\cm*> ^n-5 0 
[0 2 0 1 ] COlfixl/^ hP/V^^t^S^ 

Iioft T-^ix 1 - x n^MCy y« 

[0202] ^fe, xa^oD® i <o^m<omwrQ\t^ 
-zmmmm&'o osf^-^s l^ttxsi^uxv^ 

*M^-KWT2X^f-«X2, X5, X 
8, X (n-1) SrWcBiS*5CtMBt4 
fn-^s UcJf<XEai36S1l!*-C*tf^6. BJ 
r-^HigiblHlKS OtcJcoX^-^lftSrNltwigiii^iir 
Xt>JH»«*^-tix»si?*#<fte>4v>»^, ^Jx.tf. 

[0 2 0 3] £fc. Ji3«^»2(73SIJfi^te^^V^X 

^^ — ^5 l^t>*6 1 <^v^ti^— * ^ ^:v^(iM^ 

oxf-^i^ii^ii:iftHxt>itiA^>e 
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[0204] ±m<nmM<nMnx~n, m^yt^m 

[0 2 0 5] 

^»IlIKaa«BJtTK»IeIiK^W*«:l9!ttS«fi8i: Ufcft: 
£>. ^-^j»B»@K^*atjiftKililllKsfev^litTlE»I13 
K«»fC**IB«i. IrS^^v^/y^t-v 5 ^ 20 

[0 2 0 6) »#*1, 7. 11, 16. 17. 

1 8. 2 6. 3 0. 3 5. 3 6. 3 7. 4 3. 4 5. 5 

o. 52. 53. 5 4i:ffs»«-efcntf, mumtji 
x v mm^i&mi-z z t &*jmx%> 

[mi] *»w^*io**^**t«i-iaiiiaTifc 

[12] ft 1 Oltl>o««a>^«:Rni-«^:«0!>tt» 30 

mxfrz> 0 

[ni3] ^m^i"? hp^^^yfe^it^*ws 

[ID 5] *»WoJB2<o*lt<o*||IS:«i-ia»H , T?fc 
6 0 

[El 6] *»W©»3<o||*So*(|i©*i-EIBRBa-Cfc 
[H71 ft3<BjOlW*«©#K* hS(D»^ft*i-[sI 40 
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[B8] JB3eo||l6o«»^*»«Sr*+ia§»Ba^*> 

So 

[B9] ms<om&\z&rtz>frft&nm<Dnj£kttBtk 
[mi o] *»wo||jte^tt(D«^«^ow-e*>s« 
[mi i] ±lB*^«»(o«-e*)5=»>fcr^-^^^HR 
[mi 2] ±&ttmi&<om^ibz>»mnx£<on4mf& 
[mi 3] iBm^aw^n-cfes^-f ^/w^^/w* 

[mi 5] jiiB!BiojM<o»«<o^-^iWBibiaisic 
[mi e] «e*^«fiK*^-fiHiBia"c&5o 

W»©»H] 

1 0 tlxu^ hpyi/^^^iry^^gf 

2 0 ^t^PM 

3 0 5fe£J»SEKi[HlB& (tTig»[e]gg) 

3 2 /<y7r 

3 3 x^— ^ 

4 0 x-*«IIEfb[mBS 
4 1 h U^** 

4 2 *4 y^PHk* 

5 0 BJ^-*|*JiKKj[El3S 
5 1 y^^-y 

5 2 ^yfy^ 

6 o BJ^gj&fBSjiilBg (MfTKIblslK) 

6 1 y*=*-y 
6 2 /<y7r 

9 i m^TV^ 

ioo a?— y-^vi^vt?^.-- * 

2 0 0 

3 00 f'^^f/M^7 

X1-X12 -r — 

Y 1 - Y 7 (ff^ABIft) 
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